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AMSAT Launches 


Issue #34 


When Hurricane Gilbert struck near Brownsville, Texas, in 1988, amateur radio operators were called into 
service to provide a vital communications link, saving lives and property. In fact, whenever disaster strikes, 
ham operators can play a key role. Will you be ready? Turn to “Emergency Communications” on page 8, 


BULK-RATE 
U.S. POSTAGE 
PAID 


Pittsfield, MA 01201 
Permit No. 137 


| EERE EKERKHRKK B-DIGIT 950 


0570004089 PHO 9 

JAMES A MAXWELL eth 

| PO BOX 473 $9 00 
REOWOCD EST CA 95044 . 


| 


Emergency Communications: 


Be Prepared! 
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and to “Upgrade, Don’t Stop Now” on page 26 to learn more. (American Red Cross photo.) 


3:D Video 


The Radio Amateur Satcllite 
Corporation (AMSAT) has launched a 
publicity effort to ensure adequate 
funding for completing ham radio’s 
newest, largest, most complex, and 
most expensive satellite ever. The 
nonprolit group recently enlisted the 
help of retired Senator Barry Gold- 
water K7UGA in producing an 
AMSAT 3-D informational video. 

The one-quarter scale 3-D model 
seen in the photo was handmade by 
Stan Wood WA4NFY and appears in 
the video presentation. The production 


is narrated by former NBC Science 
Correspondent Roy Neal. 

The new Phase 3-D video may be 
borrowed at no charge by sending a 
self-addressed 7-1/4" x 11" bubble- 
cushioned mailer and $2.90 US postage 
to AMSAT-NA, PO Box 27, Wash- 
ington, DC 20044. It may be just the 
thing to liven up your next club meet- 
ing. Borrowers are encouraged to make 
their own copies of this video to help 
promote the project, which is due to 
be launched in 1996. TNX Keith 
Baker KBISF, V.P. for Strategic 
Planning, AMSAT. 
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Senator Barry Goldwater K7UGA (Retired, R-Arizona) looking over 
WA4NFY’s model of the AMSAT Phase 3-D project at his Scottsdale 
ham shack. (AMSAT-NA photo by Keith Baker KB1SF.) 
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All This Whining Over the 
Damned Code! 


About once a year I have to write an editorial 
about the damned code, but for some reason the 
forces of evil seem to manage to wipe out any 
memory of what I’ve written and I hear more 
whining about how hard it is to learn the damned 
code. And let me say once more, for the umpteenth 
time for you CW fanatics, I have nothing in the 
world against your having fun using the damned 
code to bleep at each other. _ 

There are two ways to learn the damned code. 
There’s the Wayne Green Way and there’s every- 
one else’s way. also known as the hard way— 
AKA the ARRL method. Ooops, there I go again, 
putting down our beloved League just because 
they’ve managed to turn away a couple of million 


potential hams with their execrable code-teach-, 


ing system. We’ ve too much QRM anyway as it 
is, right? 


The Hard Way 


The time-honored ARRL system for driving 
newcomers to distraction trying to learn the damned 
code is to first get the gullible to memorize the 26 
letters, 10 numbers, and a few punctuation marks. 
Heck. it’s not hard to memorize those suckers. 
Most people can pull that one off in about an hour 
unless they have a learning disability. I learned 
the pack one night while I was getting into my 
Boy Scout uniform. I’d naturally put off this chore 
until minutes before the Scout meeting where I’d 
have to demonstrate my damned code recogni- 
tion. So I memorized ’em in a few minutes and 
that took care of my first step into the pits of hell. 

By the way, once you’ ve memorized all the 
characters you have everything you need to pass 
the 5 wpm code test. Dyed-in-the-wool damned 
code fanatics hate it. but all you have to do when 
you're taking the Novice or Tech exam is write 
down the lousy dots and dashes and then, taking 
your own sweet time, decipher them. You can’t 
do that at 13 per, but at 5 per it’s acinch. There’s 
nothing in the FCC rules about not doing this, and 
if something isn’t specifically prohibited in gov- 
ernment regulations, it’s permitted. That’s why 
government regulations are printed in very thick 
books. 

The next step has the hapless neophyte listen- 
ing to the damned code. Let’s see, dah-dit-dit-dit? 
Hmmm. oh yes, that’s a B. Those memorized 
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by Wayne Green W2NSD/1 


damned code characters reside where they’re 
supposed to be, over there in one side of the brain. 
You've set up a nice look-up table, just like we 
do with computers. The sound comes into your 
ears and registers on the other side of the brain. It 
takes. that information and sends it over to the 
look-up table department. Once the match is made 
the brain shuttles the info back to the action side 
of the brain so you can write down the character 
or type it. 

This system works pretty well. With practice 
you can speed it up to where you are copying up 
around 10 wpm. That’s when you reach the brain’s 
clock speed. That’s your famous plateau. That’s 
where we lose about 80% of our victims, who give 
up in frustration. Hey, I’ve been there, so I know 
how it feels. No amount of brute-forcing is going 
to get the brain to work any faster than it works. 


The Easy Way 


What you have to do is start learning the damned 
code the way you should have in the first place. 
Your aim is to have a sound go into your ears and 
cause your hand to write or type. So why not start 
out that way right from the beginning and avoid 
all that gradual improvement in speed, culminat- 
ing in a brick wall and a perfectly reasonable prob- 
able lifetime hatred of the damned code? 

You mean I don’t have to learn the dits and dahs 
for each letter first? Yep, that’s exactly what I 
mean. That’s worse than a waste of time. it’s self- 
abuse. Well, if I don’t learn the dits and dahs, 
how’m I going to learn the damned code? Piece 
of cake. Stick with your old Uncle Wayne and 
you’ ll quickly be running circles around those 
brain-damaged wrecks who go the ARRL route. 

Start out with a damned*code tape at the end 
speed you want to learn to copy. Let’s say it’s 13 
per. Yes, you start right out at 13 per. None of this 
namby-pamby milquetoast 5 wpm baloney. 
Listen to the tape and every time you hear a sin- 
gle dit go by write down an E, Pretty soon you'll 
be writing E’s while talking with someone. It be- 
comes automatic. Once you have the E’s down, 
expand your horizon and start listening for single 
dahs. Write down a T. And keep writing those E’s 
as they go by. Okay, you’re doing fine. Next add 
a dit-dah to your repertoire, and so on through the 
alphabet. E-T-A-I-O-N-S-H-R-D-L-U, and so on. 

The poor suckers who’ ve gone at this with the 
look-up table approach will sit there and lose 


several characters when they come across a letter 
that takes too long to look up. By the time you’ ve 
got the 12 characters above on automatic, you'll 
be about 95% there. If you do miss a character, 
it’s only going to be one, so the chances are good 
you'll be able to fill it in. It’ll be one of those 
seldom-used consonants. No sweat. 

The weird thing about this method is that you 
can learn the damned code at 20 wpm or 35 wpm 
just as quickly as you can at 13 per. It’s a matter 
of training the brain to translate a sound pattern 
into a finger movement. It’s almost a no-brainer. 

I remember watching with awe as Ted 
McElroy sat there at a 1938 New York ham con- 
vention copying the damned code at around 60 
wpm. He was sitting there talking with passing 
hams and every so often he’d attack his typewriter 
at around 100 wpm and whack out a couple of 
paragraphs of copy. He was also one of the world’s 
fastest typists. 

The secret to this is the next step in speed, which 
is to learn the sound patterns of words rather than 
just letters. It doesn’t take long to recognize the 
dah—dit-dit-dit-dit—dit of THE. But you won't 
need this for your 13 per test, so don’t worry about 
it. This is the stuff you learn when you re head- 
ing up towards 50 wpm. But when we have 
inexpensive computers that can handle that, why 
bother to memorize the sounds of hundreds of 
common words? We can put all the brains it takes 
to translate the damned code at almost any speed 
onto an IC and build it into a shirt-pocket-sized 
HT. 

And where do you get the damned code tapes 
you’ll need to quickly master 13 or 20 per? If it 
wasn’t for a bunch of pathological fault-finders, 
I'd tell you about Uncle Wayne’s damned code 
tapes. But if I mention ’em, sure’s shooting, some 
ARRL brainwashed cretin will complain about 
my self-interest. Therefore, no power on earth will 
get me to tell you about these tapes. Don’t ask. 

Oh yes, don’t waste your money on the 5 wpm 
or 6 wpm tapes. Go for the gold and start with the 
13-per “Back Breaker,” which is fiendishly 
designed to screw you up if you’re using the old 
look-up system. Those with real guts can start 
right out with the 20 wpm “Courageous” and go 
for Extra. 


Foolishness 


Ham radio is supposed to be a technical 
hobby, not a stupid skill hobby, so I’ve been 
after the FCC for over 30 years to stop using the 
damned code as a barrier. I say let the CW ops use 
the damned code because they enjoy it and stop 
jamming it down our throats and using it as a way 
to keep technically inclined youngsters out of the 
hobby. You show me a ham who insists on main- 
taining the damned code as a barrier to the 
hobby and I’ll show you an old-timer with ad- 
vanced brain rot—probably CW-induced. It isn’t 
the no-damned-code Techs who are causing the 
troubles on our bands. it’s mostly Extra Class old- 
timers with atrophied brains who are jamming 
repeaters, causing intentional interference, talk- 
ing filth and bigotry, and so on. 
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There’s a good deal of scientific evidence that 
a proximity to interrupted magnetic fields screws 
up the brain. A brief listen on 14,313 should 
convince even the hardest heads that something 
serious has gone wrong in the heads of a bunch 
of hams. 

A few years ago I got annoyed when, in a cam- 
paign to stop a no-code movement, the ARRL got 
hundreds of ham clubs to write to the FCC say- 
ing that CW was of the utmost importance in times 
of emergency. So I proposed in an editorial that 
if all these hams really believed that the damned 
code was that important that the FCC have us all 
re-examined every few years to make sure we had 
not let our ability to copy CW deteriorate and thus 
render us unable to cope with emergencies. I was 
just rubbing their nose in their lies, but thousands 
of hams took me seriously and panicked. 

I even suggested that if the damned code was 
as important as their testimonial letters to the FCC 
claimed that perhaps we should insist on all hams 
demonstrating not just a continuing ability to copy 
CW, but to insist that they increase their damned 
code speed with each requalification. After all, if 
CW is so important for emergencies, then the faster 
we can all copy it, the better. Right? I’m still laugh- 
ing over the consternation this caused in the old- 
timer ranks. 

The sorry fact is that a distressing percentage 
of the old-timers who are so adamant about new- 
comers passing a damned code test would no longer 
be able to do it themselves. But then most of them 
wouldn’t be able to pass the theory test either, 
even with some boning up. This was what caused 
the panic in 1964 when the ARRL proposed that 
90% of the hams be re-examined. This triggered 
tens of thousands of hams selling their equipment 
for anything they could get for it. That. in turn, 
put every major ham manufacturer out of busi- 
ness within two years, plus it wiped out over 85% 
of the ham dealers. And that was the end of the 
American radio manufacturing industry. Qj 
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Starting an Amateur Radio Club 


by Charles M. Seay, Sr. KN4HL 


Starting an amateur radio club is not as 
complicated as you might think. Let’s 
examine the following four questions: Why 
form a club? How do] start the ball rolling? 
Who are the local hams? Where can we 
meet? 


Why? 


Why form a club? The answer is simple. 
Clubs bring people together. An amateur 
radio operator is basically a social animal 
who likes to associate 
with others who share 
a common interest: 
amateur radio. Some 


“The first few meetings 


club? First, make a list of everyone you 
know who is a ham. Include their name, 
callsign, address, and telephone number. 
Place a notice in the local newspaper that 
an amateur radio club is being formed, and 
list your name and telephone number so 
others may contact you. If you know other 
amateurs, ask them for the names of 
amateur operators they know. A long list of 
names is not required; 10 names will do fine 
to start. 

After you have your list of names, write 
each one a letter 
explaining what you 
are doing. Ask the 
following question: 


Starting an Amateur Radio Club: 
A Checklist of What To Do and When 


Things To Do Now 
1. Make a list of names (at least 10). 


2. Write each person a letter requesting: 
a) Their interest in forming a club. 
b) The best day for a club meeting. 


c) The best time of day for a meeting. 
d) The names, call signs ‘and addresses of other area amateurs. 
3. Find and reserve a suitable meeting place. 


Things To Do Second 


members will be in- 
terested in CW oper- 


_ Should be 
held monthly, 


1) Would you be 
interested in forming 


1. Correlate the results of the letters returned. 
2. Send a notice of the date, time and place of the organizational meeting to each 
name on your list. 


ations, while others 
may be interested in 
packet, amateur tele- 
vision, repeaters, mo- 
bile operations, or 
contesting. Amateur radio is one hobby 
where everyone can do their own thing. 
There is room for everyone and a club will 
be richer and more exciting if it includes a 
variety of people with different specialties. 
We learn from one another. 

Clubs help to bond the amateur radio com- 
munity together. When a member needs 
help, there is usually someone available with 
the expertise and “can do” spirit required 
to solve the problem. Activities that clubs 
provide, including nets, special event sta- 
tions, picnics, meetings, and emergency op- 
erations, make ham radio more interesting. 


How Do I Get Started? 
Who Will Join? 


What should I do to start organizing a 


because there will be 
a lot to discuss.” 


a radio club? 

2) Which day of 
the week would be 
best for you to attend 
a meeting? 

3) What time of day would be most con- 
venient for you? 

4) Please list all other amateurs you know 
and their callsigns. 

It is important that you enclose a self- 
addressed stamped envelope for their return 
answers. 

After you have received replies from a 
majority of those to whom you sent letters, 
you will be able to select a day and time of 
the week which is best for most prospec- 
tive members to attend a meeting. No one 
day or time will suit everyone, so the 
majority rules. 

This is the time to send out invitations 
for everyone to attend the first organiza- 
tional meeting. Give the date, time, and 
location and ask everyone to bring along 
another ham. 


3. Place a notice of the meeting in a T ABWspaper 


Things To Do at This and Subsequent Meetings 


1. Form the club bylaws. 


2. Elect a permanent president, vice president, and secretary. 
3. Discuss and set in motion the club’s plan for: 


a) Field Day activities. 
b) A club picnic. 
c) A club emergency plan. 


d) A club-monitored calling frequency. 


e) A weekly club net. 
f) A monthly meeting schedule. 


Where Can We Meet? 


You may have the first meeting at your 
own home. If you have several people show 
up for the first meeting, you may want to 
consider an outside meeting place. My sug- 
gestion would be to ask your bank if they 
have a meeting room your group may use 
without charge. Some libraries will also 


Photo A. Public libraries and other government buildings make excellent places to hold club meetings. 
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allow nonprofit organizations to use a 
meeting room if certain guidelines are met. 
Other options are churches, government 
buildings, union halls, and other civic 
associations which have their own build- 
ings or meeting rooms. 


The Meetings 


At your first meeting, elect a temporary 
president and secretary who will serve for 
90 days. Their main purpose is to serve as 
contacts for anyone interested in the club. 
At this meeting, start thinking about a name 
for the club. A good club name and officers 
will give your efforts credibility in the eyes 
of others. 

The first few meetings should be held 
monthly, because there will be a lot to 
discuss. Club rules and bylaws must be set 
in place within the first few meetings and 
club activities such as Field Day operations, 
picnics, “SKYWARN” and “ARES” 
emergency operations must be discussed, 
and an official name for the club must be 
chosen. Permanent officers should also be 
elected. 
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A club picnic is an important activity for — 


the club. It will enable the members and 
their spouses and children to get acquaint- 


ed and will give club members and their - 


families a sense of belonging. 

A weekly net will help keep interest 
going between meetings. If a net is not 
practical, the club members should decide 
on a simplex frequency or a local repeater 
to monitor. Keeping in touch with each 
other is very important during the first few 
months of the club’s existence. 

I hope we have answered many of your 
questions about forming a ham radio club. 
The handy checklist in the sidebar will help 
guide you along. Good luck starting your 
very own local club. 


aac te Mile 28 N. 


Radio Fan 


JUNE 1994 
issue #34 


editor/publisher 
Wayne Green W2NSD/1 
associate publisher 
David Cassidy NIGPH 


managing editor 

Hope Currier 
senior/technical editor 
Charles Warrington WAIRZW 
editorial associates 
Chris Aubert 

Sue Jewell 

Joyce Sawtelle 
contributing editors 
Bill Brown WB8ELK 

Mike Bryce WB8VGE 
Joseph E. Carr K4IPV 
Michael Geier KB1UM, 
Carole Perry WB2MGP 
Jeffrey Sloman NIEWO 
Gordon West WB6NOA 


advertising sales 
representative 


Doug Johnson 
advertising coordinator 
Judy Walker 


603-924-0058 
800-274-7373 
FAX 603-924-9327 


a 


graphic design 
Suzanne Self 


desktop page make-up 
Suzanne Self 


circulation manager 
Harvey Chandler 

subscription services 
800-257-2346 


Wayne Green, Inc. 
editorial offices 
Radio Fun 

| 70 Route 202-North 
Peterborough, NH 03458 
603-924-0058 

FAX: 603-924-9327 


RADIO FUN (ISSN 1055-887X) is published 
monthly by Radio Fun, a division of Wayne 
Green, Inc., 70 Route 202-N, Peterborough 
NH 03458. Subscriptions: $14.00 per year. 
Canada add $8.00, Foreign add $12.00 sur- 
face/$32.00 airmail. Second class postage 
pending at Peterborough NH and addi- 
tional mailing offices. 


Printed in the U.S.A. 


~POSTMASTER: Send address corrections 
to RADIO FUN, P.O. Box 4926, Manchester 
NH 03108. k 

Entire contents ©1994 by Radio Fun. No 
part of this publication may be repro- 
duced without written permission of the 
publisher. 


Reprints: $2.00 per article. 
Back issues: $3.00 each. 


letters 


Write to: Radio Fun Letters 
70 Route 202-N 
Peterborough, NH 03458 


Please write to us! Tell us what you’ve been doing, what you 
think of ham radio, and what you like or don’t like about Ra- 
dio Fun. If we publish your letter, you’ll get a free one-year 
subscription (or extension) to Radio Fun. Send your letters to 
us at the address above, or fax us at (603) 924-9327. Be sure 
to type or print legibly, and include your full name, callsign, 
and complete address. 


Douglas E. Stangler KI7VC/AE, Renton WA Wayne. I en- 
joy your editorials in Radio Fun and 73 very much. You are a man 
who seeks the truth! I have agreed with everything I’ve read by 
you until the March 1994 “QLF” column. According to Skeptical 
Inquirer (an excellent publication you should read), there is no 
scientific evidence that using devices like cellular phones causes 
cancer. Please don’t fall for media hype regarding this important 
subject. Keep up the great work! 

Doug—I’ve been reading the Skeptical Inquirer for years. They 
do anice job of debunking many myths, but at times they tend to- 
wards pathological skepticism and get off base. 

You didn’t cite any references to back your conviction that low- 
level RF can't do any harm to people, so I’ve sent you a paper by 
K6UI, the leading researcher in the field, to give you a better per- 
spective. And perhaps weaken your total dependency on SI. Tsk. 

I’ve got several boxes of peer-reviewed research reports which 
back up Adey. Plus, I’ve read several books on the subject. I think 
I’ve suggested reading those in my editorials. I’ve been getting 
hundreds of letters from readers who have gotten the books I’ve 
recommended and are excited about what they’ve learned. 

Best regards .. . Wayne 

[Editor's Note: See Ross Adey K6UI’s actual testimony before 
a subcommittee of the United States Senate in 73 Amateur Radio 
Today, May 1994. ] 


Dean Frazier NH6XK, Mililani HI This letter could be an ex- 
ercise in how to make oneself unpopular, but never mind; one per- 
son’s opinion is as valid as another’s. 

Contests: I’d very much like to see contests limited to a por- 
tion of the HF bands only, such as the General license section and 
up. I’m tired of contestors QRMing the band, to the virtual ex- 
clusion of anyone else who might desire a simple rag-chew. Be- 
sides, it is imminently clear that contests foster and breed very 
poor operator technique, And the guise of “keeping the bands 
open for possible emergency use” is just that: a guise, a ruse for 


~ public consumption, which just doesn’t wash. Listen in on a con- 


test and take note of the rudeness, the viciousness, the use of il- 
legal power, and the bald-faced lie of “5-9” signal reports. Clear- 
ly, contests are not now doing any good for amateur radio. Quite 
the contrary. 

CW as a license requirement: Not only do I believe that CW 
must be retained, but in addition demonstrated proficiency in CW 
sending must be a requirement of licensing. The number of good 
CW operators is dwindling . . . and the number of very poor ones 
is on the increase. 1 won’t attempt to justify the continuation of 
CW ... such is self-evident to anyone who has worked HF for 
very long, and is especially apparent to anyone who has attempt- 
ed the various high-tech modes nowadays. CW is not only here 
to stay, but more so than in the past. And if one can pass a test of 
copy, they had best pass a test of sending, lest they so butcher the 
message as to make it uncopiable. Testing can be done via high- 
tech micro reader, which is impartial in its judgment of CW-send- 
ing proficiency. 

Dean—You say that the justification of CW is self-evident— 
says who? It is slow, prone to errors, and there are several modes 
that get the job done better and faster. C W is fun, but using it to 
keep otherwise qualified people out of amateur radio is an anti- 
quated idea whose time is quickly passing . . . David NIGPH 
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The Yaesu FT-747GX 


An affordable transceiver for Novice-and Extra. 


by Bill Clarke WA4BLC 


For several years each new transceiver brought 
to the market has been more complex, has 
offered more features, and has looked more 
formidable than its predecessors. Of course the 
price rose with each new entry, with top-of-the- 
line radios going out of sight. 

If the dollars involved are not enough of a 
problem, there is no. modern transceiver built for 
the fellow looking to replace a trusty old Drake 
or Heathkit tube radio. No affordable, basic, 
recently-built radio meets the needs of armchair 
rag-chewing, light contesting, or enjoyable 
DXing ... until now. 

Well, Yaesu has made a stab at solving these 
problems by introducing a new straightforward 
transceiver that is full-featured, offers excellent 
quality, and is simple to operate: the FT-747GX. 


First Impressions 


The FT-747GX gives a lasting impression 
when seen for the first time. It weighs only 7.25 
pounds. The radio is very simply laid out, with 
only 20 controls, 15 of which are push-operated 
switches. The central digital display has black 
characters and symbols on an amber background 
showing frequency, mode, memory, VFO, filter 
selection, and more. 

The FT-747GX looks so simple to operate I 
hooked it up and turned it on without referring 
to the operating manual. There were no surpris- 
es or problems encountered, and operation 
commenced immediately. 

I should note, however, that I later read the 
entire manual. It is very complete, loaded with 
accurate information, contains no grammatical 
errors, and is easily understood. The manual 
also contains numerous hints to aid the operator 
in enjoying the radio in particular and the 
hobby in general. 

The 747’s buttons and controls all operate very 
smoothly. The main tuning knob has indents, and 
does not free-wheel like most tuning knobs. I 
found this a little disconcerting at first, but I 
quickly became used to it. 


Receiver 


The LCD digital display is easily read, and its 
amber color is easier on the eyes than some red 
or green LED displays seen on other radios. The 
frequency is displayed in large numbers, while 
other information (VFO in use, memory 
number, mode, scan. etc.) is shown in smaller 
characters and icons. 

The SSB tuning rate is 25 Hz per click of the 
main tuning knob. The frequency ratio of turns 
is about one turn to 1.3 kHz. Fast tune is 2.5 kHz 
per click and is push-switch-selectable. The nor- 
mal AM tuning rate is 1 kHz per click, 10 kHz 
at the fast rate. 

The 747 has all the necessary filters built in, 
including a 500 Hz narrow CW filter and 6 kHz 
AM filter. 

The memory scheme used on the 747 is very 
straightforward, not requiring mental gymnas- 


tics to use. Just dial the frequency and push a 
button. There are 20 memories. 

To determine the reproduction quality of a new 
tig I always tune it to the local Country Western 
station on AM and listen in. The 747’s audio qual- 
ity was excellent. In fact, it compared very fa- 
vorably with my large station speaker. The front- 
facing speaker has outstanding audio reproduc- 
tion. There is no need for an external speaker. 

The receiver is very quiet, although it is not 
the quietest rig I’ve ever heard. There is no RF 
GAIN control, but a 20 dB attenuator is avail- 
able at the push of a switch. The 747 has a noise 
blanker that does very well against the wood- 
pecker and simulated ignition noise, too. 

The squelch 1s active in all modes, and is 
utilized during scanning. Memory scanning is 
controlled from the mike. 


Transmitter 


Audio reports during SSB operation were all 
good, with most indicating excellent quality voice 
transmission. All contacts were made using the 
standard microphone that is supplied with the 
radio. Just remember, audio reports are not 
scientific and vary with the receiving operator’s 
hearing and preferences. 

Semi-break-in keying is another nice feature 
of the 747. The CW note received good reports 
and looked good on the scope. 

The FT-747GX, like most current transceivers, 
has two VFOs allowing it to work SSB/CW splits 
and split-band operation. Internal programming 
of the CPU prevents general coverage transmit- 
ter operation. 


Inside the 747 


Tools are not needed to get inside the 747. Just 
release a couple of locks, push on the designat- 
ed pressure points, and the plastic case slides off 
the chassis. The case is completely shielded by 
a metal coating on the inside. 

It’s interesting to note that several operator 
changes can be made to this radio without open- 
ing it. These include side-tone volume, memory 
backup enable, and carrier adjustments. 

The most impressive feature of the inside of 
the 747 is the large cast-aluminum transmitter 
housing that provides the necessary heat-sinking 
for the finals. It is cooled by an internal fan. 


Bench Testing 


To prove the manufacturer’s claimed specifi- 
cations, I bench-tested the 747. No problems were 
encountered and the little radio did everything 
the manufacturer said it would. 

The following equipment was used during the 
bench check: 

° Leader LDC 8243 Frequency Counter 

¢ Marconi Instruments 2022 Signal 

Generator 
° Hewlett Packard 606 HF Signal 
Generator 
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¢ Hewlett Packard 651A Audio Generator 

¢ Bird 43 Wattmeter 

¢ Hewlett Packard 8551B/851B Spectrum 

Analyzer 

e Cushman CE-5 Monitor 

¢ Tektronics 475 Oscilloscope 

Although the specifications check out in a 
laboratory environment (see the sidebar), the 
performance of most currently available ama- 
teur transceivers exceeds the capabilities of the 
human ear, propagation, and atmospheric 
conditions. For example, high sensitivity does 
little good on 75 meters at 7 p.m. when all the 
kilowatts are on. 

One interesting test I made was to key deen 
the transmitter at full power for 30 minutes. No 
overheating was noted. The large chunk of 
aluminum does its job very well. 


Operator Comments 


The very slow main tuning rate is nice. I like 


it better than the 10 or more kHz rates found with 
the competition. However, fast tuning causes the 
unit to stop only at 2.5 kHz intervals. It won't do 
very well for a fast check of a band. It is only 
meant to get the operator from one place to 
another quickly. 


ee ChE 


The standard microphone has UP/DOWN and — 


FAST buttons for armchair tuning. 
The 747 is ready for RTTY, packet, and 
AMTOR operation. However, I think that the 


market this radio is directed towards will find — 


more use for the SSB and CW capabilities. The 
FM unit is optional. 
The mode is not selected by the rig: the oper- 
ator must select it. I thought this was a drawback 
that should have been addressed when the radio 


was designed, but others may not find automat- — 


ic upper or lower sideband selection a problem. 

There is a built-in surge protector and anten- 
na line fuse to protect the receiver from static 
discharges. Other manufacturers should take 


FT-747GX Specifications” 


General 

Frequency Coverage 
Receive 
Transmit 


100 kHz-29.9999 MHz 
1.5-1.9999 MHz 


3.5-3.9999 MHz 
7.0-7.4999 MHz 
10.0-10.4999 MHz 
14.0-14.4999 MHz 
18.0-18.4999 MHz 
21.0-21.4999 MHz 
24.5-24.9999 MHz 
28.0-29.9999 MHz 
Modes: SSB/CW/FM/AM (FM is optional) 


Tuning Steps 


SSB & CW is 25 Hz (2.5 kHz fast) 


AM is | kHz (10 kHz fast) 
FM is 12.5 kHz 


Frequency Stability 


+/-200 Hz AM/SSB/CW (+/-300 Hz FM) 


(0 to 40 degrees C) 


Antenna Impedance 
Power Requirements 
Dimensions 
Weight 

Receiver 
Circuitry 
IF Frequencies 


50 ohms 

13.5 VDC at 19A maximum 

238 x 93 x 238mm (without knobs) 
3.3 kg. (7.25 Ibs.) 


Double conversion superheterodyne 
Ist IF 47.055 MHz 


2nd IF 8.215 MHz 


Sensitivity 


SSB/CW for 10 dB S/N 


500 kHz-1.5 MHz less than 0.5 nV 
1.5 MHz and up less than 0.25 LV 
AM for 10 dB S/N 
500 kHz-1.5 MHz less than | pV 
1.5 MHz and up less than 2 pV 

- FM for 12 dB SINAD 
Above 28 MHz 0.7 nV 


Squelch Sensitivity 


Selectivity 


500 kHz-1.5 MHz is 2 pV 

1.5 MHz and up is 4u1.V 

SSB/CW 2.2 kHz/-6 dB (5.0 kHz/-60 dB) 
CW/Narrow 500 Hz/-6 dB (1.8 kHz/-60 dB) 


AM 6 kHz/-6 dB (14 kHz/-60 dB) 
FM 8 kHz/-6 dB (19 kHz/-50 dB) 


Image Rejection 

IF Rejection 

Audio Output: 
Transmitter 

Output Power 


FM Deviation 

Spurious Radiation 
Carrier Suppression 
Sideband Suppression 
Microphone Impedance 


Better than 70 dB (1.5-30 MHz) 
Better than 60 dB (1.5-30 MHz) 
4-8 ohms 


SSB/CW/FM 100W PEP 
AM 25W 

+/- 2,5 kHz 

Better than -50 dB 
Better than 40 dB 

Better than 50 dB 
500-600 ohms 


notice of this. 

There is no IF shift or PBT (pass-band tun- 
ing). One or the other should have been built in. 

The push switches are well-labeled and easy 
to operate. 

The switch labeled CLAR is the receiver clar- 
ifier. The terminology is out of place in ham 
radio. Think of it as RIT (receiver incremental 
tuning). 


The cooling fan is very quiet. 

The 747 has no notch filter, but most of those 
are difficult to control. I recommend an outboard 
automatic notch filter such as the Datong ANF 
(a favorite add-on). 

The 747 is CAT-ready and may be controlled 
by a computer. This also means that the Stone 
Mountain Engineering QS Yer keypad will oper- 
ate with it (another of my favorite add-ons). 


Wrap-Up 


I feel the 747 is an excellent entry level rig for 
new hams. However, more importantly, the 747 
fills the gap between yesterday’s tube radios and 
the expensive and complicated rigs of today. Any 
operator will feel at home with it, and will not 
be overwhelmed by complexities. There are few- 
er controls on this little radio than on most old- 
er tube radios and operation is very straight 


forward. No operator intimidation here! 

Would I recommend the FT-747GX? Yes! It 
has all the necessary features of the expensive 
radios to make it a very capable transceiver, yet 
the price is remarkably low. Don’t be fooled by 
the low price and lightweight plastic case. The 
747 is a well-made piece of merchandise with 
excellent quality. 

Reprinted from 73 Amateur Radio, July 1988. 


Keep Off 
My Machine 


The FCC has issued a letter 
of interpretation that validates 
the authority of repeater sys- 
tem licensees to ban duly li- 
censed radio amateurs from 
operating over their open re- 
peaters. The letter comes in re- 
sponse to a request for clarifi- 
cation sought by Attorney Sid- 
ney Radus N6OMS of Orange, 
California. Radus is represent- 
ing the Claremont Amateur Re- 
peater Association (CLARA) 
in its fight to regain control over 
the way its club repeater sys- 
tems are used and by whom. 

The Commission’s Person- 
al Radio Branch Chief John B. 
Johnston W3BE clarified Sec- 
tion 97.205(¢), which states 
“.,.Limiting the use of a re- 
peater to only certain user sta- 
tions is permissible.” Johnston 
wrote. “The rule section applies 
whether a repeater is coordi- 
nated as an ‘open’ or ‘closed’ 
repeater. Further. the rule ap- 
plies without regard as to 
whether a repeater is coordi- 
nated at all. Rule 97.205(e), 
without qualification, permits 
the individual responsible for 
proper operation of a repeater 
to limit the use of a repeater to 
certain user stations.” 

A man described as a “dis- 
gruntled former member” of 
the CLARA ham radio club was 
ordered by a civil court to stay 
off that organization’s repeaters 
or face incarceration. The three- 
year restraining order is said to 
be an unprecedented action. 
TNX Westlink Report, No. 667, 
February 28, 1994. 


Space is 
Limited 


At one time or another. you 
probably have been advised to 
“Buy land, ‘cause they ain’t 
makin’ any more.” Well, that 
same wisdom applies to radio 
spectrum and hams are lucky 
to have such a big chunk, 

That notion was a key part 
of the remarks delivered by FCC 
Private Radio Bureau Chicf 
Ralph Haller N4RH at the re- 
cent Tropical Hamborec in Mi- 
ami. Haller said, “You are for- 
tunate that there are many ad- 
vances in technology that have 
helped to improve spectrum ef- 
ficiency or else we might liter- 
ally be out of spectrum today.” 
Haller said the new Special Mo- 
bile Radio (SMR) band will be 
up to 40 times as efficient as 
today’s analog FM technology. 
TNX Westlink Report, No. 667, 
February 28, 1994. RF | 


ASTRO 


RS-L SERIES 


9 Autry 
Irvine, CA 
CORPORATION (714) 458-7277 ¢ FAX (714) 458-0826 


MODEL VS-50M 


RM SERIES 


MODEL RM-35M 


RS-A SERIES 


MODEL RS-7A 


MODEL VS-35M 


RS-S SERIES 


RS-10S 


MODEL RS-12S 


92718 


ASTRON POWER 


SUPPLIES 


e HEAVY DUTY © HIGH QUALITY RUGGED © RELIABLE 
SPECIAL FEATURES 


SOLID STATE ELECTRONICALLY REGULATED 
FOLD-BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted output 
CROWBAR OVER VOLTAGE PROTECTION on all Models 
except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L 

MAINTAIN REGULATION & LOW RIPPLE at low line input 
Voltage 

HEAVY DUTY HEAT SINK ¢ CHASSIS MOUNT FUSE 
THREE CONDUCTOR POWER CORD except for RS-3A 
ONE YEAR WARRANTY ¢ MADE IN U.S.A. 


LOW PROFILE POWER SUPPLY 


Colors Continuous 
MODEL Gray Black Duty (Amps) 
SL-11A e 
SL-11R e 
SL-11S ° 
SL-11R-RA ° 


Ics* 
(Amps) 


PERFORMANCE SPECIFICATIONS 


e INPUT VOLTAGE: 105-125 VAC 

© OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 
(Internally Adjustable: 11-15 VDC) 

© RIPPLE Less than 5mv peak to peak (full load & 
low line) 

e All units available in 220 VAC input voltage 
(except for SL-11A) 


Size a! 
Hx Wx 

2% x 7% x 954 

2x7 x9 

25 x 7% x 95 

434x7 x9% 


Wels) 
12 


POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE 


Continuous 
MODEL Duty (Amps) 
RS-4L 3 
RS-5L 


19” RACK MOUNT POWER SUPPLIES 
Continuous 

MODEL Duty (Amps) 

RM-12A 9 


RM-35A 
RM-50A 
RM-60A 
Separate Volt and Amp Meters 
RM-12M 
RM-35M 
RM-50M 
RM-60M 


Continuous 
Duty (Amps) 
2.5 


Colors 
Gray Black 


2. 0 @ eo. oe) -¢ o."e 


Continuous 
MODEL Duty (Amps) 
Switchable volt and Amp meter 


RS-12M 


Separate volt and Amp meters 
RS-20M 
RS-35M 
RS-50M 
RS-70M 


Ics* 
(Amps) 


Size (IN) 
Hx Wx 

3% x Be x 7% 

312 x 6% x 7% 


Shippin 
Wt. (Ibs. 


Size (IN) 
HxWxD 
5% x 19 x 8% 
5% x 19 x 12'2 
5% x 19 x 12'2 
7x 19 x 12'2 


Wels! 


5x 19 x 8% 
5% x 19 x 12'e 
5% x 19 x 12% 
7x 19 x 12% 


Size (IN) 
HxWxD 
3 x 4% x 5% 
3% xX 642 x9 
3% X 6% xX 7% 
3% xX 642 x 9 
4X 7% x 10% 
4X 7% x 10% 
4%x8x9 
4X 7% x 10% 
5x9x 10% 
Sciex 
6 x 13% x 11 
6 x 13% x 12% 
Size (IN) 
HxWxD 


Shipping 
Wt. (Ibs.) 
4 


Shipping 
Wt. (Ibs.) 


4% x8x9 13 


5x9x 10% 18 
5x 11x 11 27 
6 x 13% x 11 46 
6 x 13% x 12% 48 


Separate Volt and Amp Meters e Output Voltage adjustable from 2-15 volts © Current limit adjustable from 1.5 amps 


to Full Load 

Continuous 

Duty (Amps} 
@13.8VDC @10VDC @5VDC 
VS-12M 9 5 2 
VS-20M 4 
VS-35M 7 
VS-50M 


MODEL 


Variable rack mount power supplies 
VRM-35M 25 15 
VRM-50M 37 22 


Built in speaker Colors 


MODEL Black 
RS-7S ° 


Continuous 
Duty (Amps) 
bs) 


7.5 
RS-12S 
RS-20S 
SL-11S 


*1CS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) 
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Ics* 
(Amps) 
@13.8V 
12 4%2x8x9 13 
20 5x9x 10% 20 
35 Sx lial 29 
50 6 xX 13% x 11 46 


Size (IN) 
HxWxD 


Shipping 
Wt. (Ibs.) 


35 5% X 19 x 12'% 38 
50 5% X 19 X 12% 50 


Size (IN) 
HxWxD 
4x 7% x 10% 
4X 7%2 xX 10% 12 
4%2x8x9 13 
5x9 x 10% 18° 


25 x 75 x 9% 12 


Shipping 
Wt. (Ibs.) 
10 
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Emergency 
Communications 


by Peter A. Bergman NOBLX 


Like all hobbies. amateur radio is gratifying 
to the practitioner. But hamming is one of the 
few hobbies that provide real opportunities to 
be of service to others. In fact, public service 
through emergency communications may be the 
only part of FCC 97.1 that is still valid. (I’m 
not sure how much “international goodwill” is 
enhanced by “... QSL ur 59 and thank you. 
QRZ, QRZ... ?”) However our ability and will- 
ingness to provide a pool of trained operators 
justifies our existence, our privileges, and even 
our towers and monster antennas. It is a way 
we can “pay our dues.” 

Since getting involved in amateur radio, you 
have probably given some thought to emergency 
communications. Perhaps your club has a 
station devoted to that purpose, or maybe they 
have teamed up with civil defense or local law 
enforcement to equip a van with communica- 
tions equipment worthy of the best multi- 
multi-multi operation. This is fine; but how 
about getting more involved? 

First, contact your local club. The members 
have probably already established a working 
relationship with civil defense, law enforce- 
ment, Red Cross, Civil Air Patrol, local hospi- 
tals and so forth. If not, invite these groups as 
guests and guest speakers to your club meet- 
ings. Take them out to coffee afterwards. Get 
to know these folks. Communicate with them. 
Find out their needs and how we as hams can 
satisfy them. 


How To Help 


But you just got started in ham radio and don’t 
have much—or even any—equipment yet. Maybe 
your license hasn’t even arrived. Sweat-it-not, 
old-timer. You probably have more going for 
you than you realize. 

First of all, you are willing to help and you 
actually show up. When you arrive at the Emer- 


Photo B. Here is another possible arrangement. In the old radio case is a pair 


gency Operations Center Communications 
Point—which might be in the basement of the 
police station, the back of a van, or under a tarp 
tied to a tree—you find the lonely and harried 
Net Control Operator trying to run three VHF 
stations, monitor two HF stations and keep two 
telephones answered. With or without any equip- 
ment or even your first license, you can help. 
You don’t need a license to answer the tele- 
phones, make coffee or be a runner. Second, the 
Comm Center operates under the license of the 
control operator. Follow directions and every- 
thing will be fine. 

A great deal of experience is not necessary 
to get started. Perhaps you could be a shadow. 
What is a shadow? Glad you asked. A major 
disaster may involve the sheriff, two or three 
fire chiefs, the police chief, the Red Cross dis- 
aster chair, and so forth. All of these people may 
be well-trained and experienced, but despite 
that they tend to be lousy communicators. They 
have a lot of other things to worry about, so talk- 
ing on the radio or even listening may not hap- 
pen. It is not uncommon for one of them to go 
tearing off—no one knows where, to do no one 
knows what, intending to return, no one knows 
when, because they turned off their radio to get 
a little peace and quiet. That is where you, “the 
shadow,” enter the picture. 

You will be assigned to one of these people 
and whither s/he goest, thou goest. He eats 
lunch—you eat lunch; he goes to check on his 
firefighters—you go. He goes to the bathroom 
..., etc. Wherever your person goes you, the 
shadow, with your radio, spare batteries, 
notebook and pencil, go. You handle the 
communicating for them so they can concen- 
trate on their job. You screen their calls and pro- 
vide a link between their services, which do not 
all have privileges on one another’s frequen- 
cies. We can QSY all over the band if we need 
to. Heh, heh! 


of 10 Ah 6 volt batteries with lighter socket and binding posts. On top are a 
couple of maps, pen and pencil and flexi-J antenna. To the left is the emergen- 
cy phone number card and note cards. In front is a web belt with machete, 
canteen and compass. And granola bars. Wouldn’t hurt to add a few ammo 
pouches for other stuff. Everything except the web belt and its contents will 
fit into the battery case along with the battery charging cable. 
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(Photo by NOBLX.) 


Radio Fun 


Photo A. A fishing vest with the contents of its pockets. Clockwise: 2 meter 
handheld, wall charger, two NiCd packs, emergency rations, first-aid baggie, 
Swiss Army type wrench, parallel jaw pliers with wire cutter, emergency 
phone number card, note cards, pen and pencil, knife, “mini-mag” flashlight, 
flexi-J antenna, electrical tape, maps, mini-mag mount with spare rubber 
duck antenna, sugar and creamer baggie (coffee is sometimes available, but 
frequently without condiments), and in the center is a six-bladed screwdriver. 
The softer, flatter items go into the lumbar pocket while the rest is distributed 
amongst the other six pockets. Nuts! I forgot the toilet paper. Again! 
(Photo by NOBLX.) 


The Basics 


On the matter of equipment, opinions differ 
but probably the most basic unit is a 2 meter 
handheld with a couple of spare NiCd packs 
and a rubber duck antenna. But, there are a few 
accessories that can make life easier. 

A DC-DC adapter that you can plug into a 
cigarette lighter socket will save your NiCds 
for those times you have to go “pedestrian 
portable.” I know that cigarette is a dirty word 
these days, so think of the lighter socket as an 
“emergency-services accessory power outlet.” 
Some organizations have gone so far toward 
political correctness that they have removed the 
lighter sockets from their vehicles. There is a 
way around that—we’ll discuss it later. 

A better antenna is a big help and there is a 
wide variety of trick antennas available. One of 
my favorites is a little mag-mount that has a 
socket for the rubber duck and a couple of yards 
of RG-58 terminated to match the antenna sock- 
et on my rig. I made mine out of a magnetic 
mike hanger, six feet of coax, a single-hole chas- 
sis-mount BNC, and a cable-mount BNC. The 
whole thing stores easily, is inexpensive, and 
works well enough to make the difference be- 
tween holding the repeater and not. The flexi- 
J antenna offers even better performance and is 
still cheap and easy to store. Hang it from some- 
thing or slide it inside a 10-foot piece of PVC 
pipe and it becomes self-supporting. It even 
makes a pretty fair base-station antenna. 

My personal antenna preferences, arranged 


in order of increasing range, are: rubber duck, 
duckie mag-mount, 5/8-wave mag-mount, flexi- 
J and fexi-J in a pipe. I know the telescoping 
types work—I’ve had a couple of them—but 
survivability seems low. The portable beam is 
another possibility, depending on your defini- 
tion of the word portable. 

At this point you could add a small notebook, 
a ball-point pen and a pocket flashlight. Now 
you’re ready with a portable station that will fit 
in a corner of your briefcase or lunch box or 
even in the pockets of your trench coat. 


Keep Your Car Prepared 


None of the above assumes that you have a 
vehicle of your own or a license to drive. but 
let’s say you do. Few of us are able to dedicate 
a vehicle to emergency communications—al- 
though that retired bread truck you saw last week 
has a lot of possibilities. Most of us have to think 
in terms of the family car. So. following the 
KISS principle, what can-be done to make it 
more useful as a communications vehicle, while 
still leaving room for our happy family? 

The following list is not chiseled in stone and 
probably leaves out many things that you have 
already thought of, but it does give us a start- 
ing point: 

The starting and charging system is in good 
shape: belts tight, cables clean and tight, elec- 
trolyte at the proper level. etc. 

The gas tank is full. 


The lighter socket is present, and works. 

You have extra antennas. A couple of quar- 
ter-wave mag-mounts can be kept in the trunk 
or spare-tire well of even the smallest car. 

Your spare is good, and you have a jack that 
works and a lug wrench that fits, right? 

You should also have a small assortment of 
cable adapters: BNC to RCA, UHF to BNC, 
audio. etc. Somebody might need them. 

And keep spare fuses and bulbs for the car 
and radios. 

Make sure you have a decent flashlight—that 
works. Although it is possible to spend an arm 
and a leg on a flashlight, it isn’t always neces- 
sary. One of my favorites is a big black one I 
got free at Radio Shack. Tape a spare bulb 
behind the reflector. 

Keep a supply of extra batteries. 

Make sure you have a first aid kit. Again, it 
is possible to spend a lot of your hard-earned 
cash, but how about this: Get a metal box of 
medium-sized Band-Aids and remove a few. 
Slide in a tin of aspirin and a small tube of first- 
aid cream. This will take care of most of your 
needs and won’t take up a lot of room. 

Keep a supply of maps: town, county. state. 
You can get some really great maps from NOAA 
or USGS, but in the meantime the ones from 
your local gas station or Chamber of Commerce 
will probably be adequate. 

A compass will make the maps more uscful 
and the information you give the Net Control 
Station more sensible. Your community may 
have worked out a grid system; if so, use it. 

And please don’t use cutesy phonetics, and 
especially avoid using place names as phonet- 
ics. Stick with alpha, bravo, Charlie—Mexico, 
Atlanta. Chicago, Oregon, Nantucket, or 
Macon can really be confusing. 

Have writing supplies. You may become NCS 
and need to keep a log. You can also use the 
paper as kindling if you need to make a fire. It 
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ELECTRONICS, INC. 


P.O. Box 415 
Pierceton IN 46562 


Transceiver Kits & 
Radio Mounts 


HT Mounts............$29.95 
Mobile Mounts......$39.95 
Shipping/Handling....4.00 


For our complete 
amateur radio kit and 
mount catalog, just send 
$1.00 with your name 
and address. 


cca ay 


For orders : 219-594-3661 
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can get cold out there. 

Keep matches on hand. 

You can keep a blanket stored in a plastic 
trash bag to keep it clean and dry. You can cut 
a slit in one of the bottom corners of the trash 
bag and it becomes a rain poncho. 

Store something to drink. You might find 
yourself craving a hot cup of coffee or a cold 
brewski, but a drink of water is much better than 
nothing. I keep a couple of plastic jugs full of 
water stashed in various parts of my vehicle. If 
they are full they won’t slosh much and if they 
are stowed right they won’t roll around or leak. 

Store food. Trail mix? Instant soup? Granola 
bars? MREs (Meals Ready to Eat)? If you are 
out there very long anything is better than the 
three raisins you dropped under the front seat 
last fall. 

Make sure you have jumper cables. 

Ditto a tow strap. 

Ditto tools. Since I’m a bit of a tool freak I 
could go on for several days about tools but, 
KISS! The basics are: a four-bladed screwdriv- 
cr, a six-inch crescent wrench, a knife, pliers, a 
roll of electrical tape, duct tape, some hose 
clamps, etc. 

Keep a list of emergency phone numbers. I 
just carry an area-wide phone book, but I live 
in Brainerd, Minnesota, not Chicago. 

Have a shovel, machete. rope, Sterno stove. 
insect repellent, boots, hat, gloves, extra coat, 
small tent . .. someplace along here we proba- 
bly cross the line from emergency communica- 
tions to survival. Everyone’s priorities are 
different. Here in Minnesota insect repellent 
ranks near the top of the list. 

Carry a bicycle. I’ve seen times we could get 
data moved faster on a bike than by packet. 

Carry your license(s), scanner permits, CD 
ID card, Skywarn card, etc. 

If you find that you must operate from some- 
one else’s vehicle, there are at least three things 


you must consider: getting power to the radio, 
getting RF from the radio, and being quick and 
neat. I try to avoid most of the problems in- 
volved in messing with someone else’s vehicle 
by taking my own lighter socket along. See Pho- 
to B. Keep in mind that most military vehicles 
have a 24 volt electrical system. They use a pair 
of 12 volt batteries which are conveniently 
located under the passenger seat. If there is any 
doubt, check before plugging in your HT. 
Now, how about you? You went through the 
trouble of getting your amateur radio license. What 
about Skywarn, first aid, CPR. map-reading...? 
Take part in Field Day. When your club plans 


to help with community activities—parades, 
rallies, thong-bikini bicycle races or what- 
ever—get your stuff together and be there. It is 
good training, good public relations for ham 
radio, and fun. Make a list of stuff you needed 
and think about adding it to your kit. 

Then, when the manure really hits the pad- 
dle, respond. Slap your supper between two 
slices of bread, push away from the table and 
get out there. Bring what equipment you can but 
don’t worry about it too much. We can use you 
anyway, and someone will have an extra radio. 
Bring your own mosquito repellent, though, and 
maybe some Twinkies? 


Emergency Recipes 
If you are out of sardines and granola bars, try this. Fry four or five strips of bacon un- 
til they are nice and crisp. While they are frying, mix enough batter for one big pancake. 
When the pancake is done, apply an even coat of peanut butter or cream cheese. Crumble 
the bacon onto the cheese, then roll up the pancake and wrap it in plastic food film and put 
it in one of your pockets. You’ll be glad you have it about the time you are wishing the mo- 


bile soup kitchen would show up. 


If you think you might get hungry and thirsty at the same time, put four heaping tea- 
spoons of that cocoa mix you are supposed to mix with water into the blender. Add one 
raw egg and eight to 10 ounces of milk. Blend until smooth. Drink that on the way to your 
comm post and you won’t care if the soup truck never gets there. 

Don’t worry about cholesterol—there’s plenty. 


Footnotes From the School of the Obvious 
1. Before you go, be sure you know how to operate your equipment. 
2. If you can’t hear “em, you can’t work ’em. 


a) Turn up your volume. 
b) Adjust the squelch. 


c) Listen—use the release-to-listen button on the side of your mike. 

3. If you announce to the world that net operations will be on a certain frequency you 
cannot totally abandon that frequency. Even if intermod is making things difficult, con- 
tinue to monitor there. Someone might need to reach his mother. 

I just spent several hours monitoring a bicycle marathon NET and none of the above 
seemed obvious to some of the operators involved. 
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PUTTING THE AMATEUR BACK INRADIO 


FUN-KIT LINE 


I BO04, THE PAUL BUNY AN OF BATTERY CHARGING. 
ALL FEATURES OF THE BCO1 PLUS 5 AMPS (OR LESS) 
CHARGING RATE, 10A METER, HEAVY DUTY XFRM, ALL 
METAL ENCLOSURE, EXTERNAL HEATSINK. FOR FAST 
RECOVERY WHERE SERVICE DEMANDS HIGH POWER. 
APPLICABLE TO DEEP CYCLE HIGH POWER USAGE. 110 VAC 

50 HZ ONLY. 3.5 X 8.5 X 10. ABOUT 13 LBS... = 


PS12, 12V. 5 AMP POWER SUPPLY. FULLY 
REGULATED, FEATURES OVER VOLT. CROWBAR CIRCUIT, 
OVER TEMP., AND CURRENT LIMITING. HAS 10 AMP METER, 
METAL ENCLOSURE, EXTERNAL HEATSINK 110 VAC 50 HZ 
C ONLY. 3.5% 85X10. ABOUT 13 LBS......ococoonennnonen $199.95 


I KRO1, CURTIS KEYER KIT USES THE 8044ABM CHIP. 
4-12 VDC. KIT INCL. CIRCUIT BOARD, AUDIO AMP. AND 
PARTS. SUPPORTS IAMBIC KEYING, AJUSTABLE SPEED, 5 - 

G_50.WPM. KEY & ENCLOSURE NOTING... cnn 


<= Sa 
Nea 
On 2 EMI LINE FILTER, AMMETER, ENCLOSURE & 
ASSY MANUAL. FOR 12V BATTERIES (BULK 


RATE 1A). PROGRAM OTHER VOLTAGES OR CURRENTS, 110/220 
VAC, 50/60 HZ. 


BC-01 KIT AS DESCRIBED ABOVE .......--ssessssseeseeveresseeenvnees 
BC-02 BC01 LESS ENCLOSURE, EMI FILTER & METE! 
BC-03 BC02 LESS XFMR . NEEDS 16-21 VAC @1.2 A... 
NEW! BC-06 BCO1 FOR 6 VOLT BATTERIES ......... 
NEW! BC-6A BCO2 FOR 6 VOLT BATTERIES... 
NEW! BC-24 BCO1 FOR 24 VOLT BATTERIES. 
NEW! BC-24A BC02 FOR 24 VOLT BATTERIE 
10-00001 MEraL ENCLOSURE 8.5 x 3.5 x 7.5" 
10-00003 EXPERIMENTER'S PCB ............ 
45-00001 NE602AN Mrcer OSCILLATOR $2.2 SEA OR 6/..... 
45-00003 UC3906 BATTERY CHARGER CHIP ......... 

45-00004 NE604AN IF-LIM-PHASE DETECTOR 
45-00005 8044ABM CURTIS KEYER CHIP ... 
45-10001 LM338K POS. V. REG, 5A, 1.5 - 33 
45-10002 LM350K POS. V REG, 3A, 1.5-33V 


BATTERY CHARGER KITS 
(LEAD-ACID/GEL CEL) USES THE UC3906 LC. 
CONT. DUTY BATTERY CHARGE. QUALITY 
COMPONENTS: PCB MOUNTED PWR XFMR, 


4S-10003 MC3423P1 OVER VOLTAGE SENSING CHIP = 
MC-00003 DOG-BONE INSULATORS 70¢ EA OR BY .....-..-0ssoreesovers 

VISA, MASTERCARD, CHECK OR MONEY ORDER ACCEPTED 
USA SHIP CosT: $5.00 FOR 1ST $100; $1.00 FOR EA. ADD'L $100. 
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Ever wish 
you had a radar gun 
in your car? 


The 
awesome Answer! 
This magic-like little box activates any radar 
detector within 3/4 of a mile. Watch the brake lights 
come on the speeding sports car that just flew by. 
Keep those speeding big trucks from eating your 
bumper. The ZAPPER is al0GHz amateur transmit- 
ter the size of a cigarette pack, operates on a 9y battery. 
Complete with road game "Trolling for Tailights”. 


$ 49 95 
Built & tuned only Plus $5.00 S&H 


TRANSEL 


TECHNOLOGIES 


MADE IN USA 


123 East South Street 
Harveys burg, Oh 45032 
1-800-829-8321 
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STARR 
COMMUNICATIONS 


Antennas and Electronics Accessories 
for the Professional Amateur 


PROS8M3 
BLACK 
3 INCH CERAMIC 
MAGNETIC MOUNT 
KIT WITH 18 FT. COAX 


PRO14CM 
1/4 Wave-2 M 
3/4 Wave - 70 CM 
Can be cut 


STARR Price 
29.95 


5/8 wave vertical 
mobile antenna 


STARR Price 
13.95 


HEAVY DUTY 
CHROME 
3 INCH 
CERAMIC 
MAGNETIC MOUNT 
KIT WITH 12 FT. 


COAX 
Fits standard mounts 


oa! 


Both antennas available 
with PL-259 or BNC,Your Choice. 
Dealer Inquiries Welcome. 


Tunable 
144 thru 149 MHz 


Antenna base 3/8-24 
thread 


COMMUNICATIONS 
P.O. Box 591 Salina, KS 67402-0591 
913-823-0522 
1-800-484-9453 


(Code 7827) 
Bart Jones, Owner KBOHAW 
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Yaesu U.S.A. 
17210 Edwards Rd. 
Cerritos CA 90701 


Price Class: $415 


Yaesu FT-416 FM Handie Transceiver 


by Michael Jay Geier KBIUM 


If you’re like most of us, you either have 
a walkie or you’re gonna get one soon. Or, 
perhaps both: You have one and you want to 
replace it with a new one or (gasp!) you want 
to own more than one. In fact, many hams 
have several walkies, and they wouldn’t part 
with any of them. 

Today’s walkies sure seem complicated, 


Photo A. The Yaesu FT-416 FM 
handie transceiver. 
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don’t they? Well, perhaps a better word is 
“multifaceted.” They appear to do everything 
but wash dishes. And, unlike those of just a 
few years ago, today’s pocket ham radios 
cram all those functions into a tiny box. Why, 
sonny. lemme grab my slippers and set on the 
rockin’ chair fer a spell and Ill tell you the 
story of 1985 ... walkies were big enough 
to drive to work. And you had to crank ’em 
up with a big hand crank ever’ time you want- 
ed to transmit... and we loved it! OK, 
perhaps I’m overdoing it a bit here, but HTs 
(hand-held transceivers) really were com- 
paratively primitive just a few short years 
ago. In those days, the only really small 
walkie was the Kenwood TH-21 AT (which 
doesn’t look so small today), and it had 
thumbwheels for frequency selection. No 
memories, nothing. Nonetheless, it was 
pretty nifty for its time and I adored mine. 
But times have changed and you don’t 
have to sacrifice capability for small size 
anymore. 

Oddly, as “bells and whistles” have 
proliferated, the various makers’ HTs have 
become more and more the same, at least 
in terms of the features they offer. Near- 
ly all new walkies have memories, liquid 
crystal displays, direct frequency entry 
from the keypad, a rotary tuning knob on 
top. CTCSS (continuous-tone-coded 
squelch system) and DTMF (dual-tone 
multi-frequency) paging. Where the radios 
differ greatly, though. is in how they present 
all this stuff to you, the overwhelmed oper- 
ator. Some walkies, with their arcane keypad 
labels and seemingly random programming 
sequences, are infernally confusing and frus- 
trating, while others are fairly easy to use. 

Yaesu’s HTs have always excelled where 
ease of use is concerned, and the new FT-416 
lives up to that fine tradition. It has every 
gadget you can think of, yet it is very easy to 
operate. 


First Impressions 


Yaesu’s ads tout their new choice of 
color, but the review rig’s gray case wasn’t 
the first thing that caught my eye when I 
opened the box. The first thing I noticed was 
the odd “POS” deeply stamped into the plas- 
tic case right where the speaker grille should 
have been. In fact, there was no speaker grille 
at all! 

Nowhere in the manual can I find any men- 
tion of “POS,” so I'll have to guess at what 
it means, I think it must be a reference to the 
radio’s ability to put out 5 watts of power 
when you run it on 12 volts. All newer walkies 
do that, so I don’t know why they stamped it 
so prominently into the case. At least to my 
eyes, it seems garish, offsetting the radio’s 
otherwise highly attractive styling. So where’s 
the speaker? Turns out, it’s under the POS, 


which has slots cut into the sides of the 
letters and serves as the speaker grille! It’s 
odd, but it works quite well; the audio is very 
good. In fact, I’d say it’s better than most of 
what you hear from small walkies. 

And small it is! While not the smallest HT 
you can buy, this thing is small enough that 
you’re never likely to wish you’d gotten a 
smaller one. It fits nicely in a shirt pocket 
and, I presume, a purse. The case has a round- 
ed, sculpted shape which seems designed 
around the human hand. At least, that is, if 
you’re right-handed (as I am). All the 
buttons are on the front except, of course, for 
the side-mounted PTT (push-to-talk) button 


“Yaesu’s HTs have 
always excelled where 
ease of use is concerned, 


and the new FT-416 lives up 


to that fine tradition. 
It has every gadget 
you can think of, yet 
it is very easy to operate.” 


and the lamp and monitor (squelch-opening) 
buttons which flank it. The front also has a 
two-color LED which glows green when re- 
ceiving a signal and red when transmitting. 
LEDs eat substantial current; I’ve never 
understood why they don’t just put the indi- 
cators on the LCD. On top of the radio are 
the usual volume and squelch controls and 
the rotary tuning knob. Also up there are the 
mike and speaker jacks and a direct 12 volt 
input jack which lets you connect up to car 
power without buying an expensive adapter. 
The jacks are nicely protected by rubber 
covers which help keep rain and dirt out. 
There’s one around the antenna connector, 
too. This radio clearly continues Yaesu’s 
tradition of environmental ruggedness. 

The battery pack slides on the bottom. The 
rig comes standard with a 7.2 volt 600 mAh 
(milliamp-hour) battery, which gives you 2 
watts of transmit power when you use the 
HIGH setting. The battery can be charged 
with the included wall-cube charger in about 
15 hours. Or, you can buy the quick charger 
and reduce the wait to about one hour. 
Finally, you can charge the battery while it’s 
on the rig by plugging 12 volts into the 
direct DC jack on top of the radio. It takes 
awhile, though—at least 18 hours. 


What’s It Do? 
The better question would be, “What doesn’t 


it do?” In addition to all the features I men- 
tioned above, there are some new ones. First. 
there’s the new Automatic Battery Saver. 
Most battery savers let you program in a set 
amount of time during which the rig “sleeps.” 
After that interval, it wakes up and checks 
the frequency for activity. It’s a good system 
which can as much as triple your battery time 
if you don’t talk a great deal. This radio has 
that, but it also has the automatic mode, which 
changes the sleep time depending on the fre- 
quency’s recent activity. Yikes, this thing 
thinks! Naturally, you can turn the battery 
saver off when you want to operate packet 
radio. 

When you use 12 volt input or a 12 
volt battery pack, you get four transmit 
power levels, ranging from 5 watts down 
to 0.5 watts. When you use the standard 
2 watt battery, the top two levels are both 
2 watts, so you only get three levels. Still, 
it’s one more level than you usually get 
with most HTs. If you live fairly close to 
the repeater, you can really save some 
battery power by using one of the lower 
levels. And, when you operate simplex 
(direct from one walkie to another, using 
the same frequency for transmit and 
receive) at a hamfest, 1/2 watt is all you 
need. 

Want to save even a little more pow- 
er? You can elect to tum the green “BUSY” 
(receiving) LED off. If you monitor a busy 
repeater, that can make a noticeable 
improvement in your battery life. Finally, you 
can set the rig to turn itself off after a preset 
period of time with no keypresses. So, if you 
leave it on and go away, you won't come 
home to a dead battery. Of course, you may 
want to monitor a channel for many hours, 
in which case you can turn the Auto Power 
Off feature off. 


The Features 


Like I said. they’re all here. You get 41 
memories, each of which holds all operating 
parameters as well as frequency. You can tune 
any memory like a VFO (variable frequency 
oscillator); you aren’t stuck on a fixed fre- 
quency just because you’ re in memory mode. 
Speaking of VFOs, there are two, A and B. 
Yaesu started including two VFOs several 
years ago, back with the FT-411. At first it 
seemed silly to me, but I soon found that it 
was very handy, especially when traveling or 
at hamfests. To make things even more con- 
venient, there’s a CALL memory, which is 
just like all the others except that it has its 
own button, so you can get to it instantly. 

One of the most confusing areas on some 
HTs is memory manipulation. There are many 
functions centered around memory operation, 
including writing them, recalling them, mark- 
ing them to be skipped during scanning, 


_ erasing them, etc. This radio’s operating 
; system, derived from the highly successful 


FT-411’s software, handles all the potential- 


| ly difficult stuff with ease. Once you try it a 
| couple of times, you'll never forget how to 


hide and unhide the memories. The keypress 
sequences are intuitive and memorable. 
Other features include band, subband (a 


| portion of the band you select) and memory 


scanning. Also, priority watch, in which the 
radio checks your selected frequency every 
few seconds. Plus, there are the CTCSS and 
DTMF squelch functions. Those are pretty 
standard items these days, but the FT-416 has 
a nifty twist called ““CTCSS scanning.” Let’s 
say you’re traveling in a new area and you 
want to get into the local repeater. You can 
hear it very well but can’t bring it up. Chances 
are it is using CTCSS to avoid some kind of. 
interference problem from another repeater 
or radio service. But which tone is in use? 
You can’t ask other operators because you 
can’t get into the repeater! This HT gives you 
a way out of the “Catch-22” by scanning the 
incoming signal’s tones and displaying the 
one in use. I sure wish Id had this radio in 
Los Angeles on my recent trip; nearly all the 
repeaters out there use CTCSS, and J had a 
heck of a time finding the tones. This is a 
great feature for those who travel. 

Lest I forget autopatching. this radio has 
10 autodialer memories, each of which can 
hold up to 15 digits. The operation of the 
autodialer is simple once you get the hang of 
programming in the numbers. It’s the same 
system they’ ve been using since the ’411. 
Unlike some walkies which require you to 
press up to four buttons to send a number, 
this one lets you do it with one keypress. 
Heck. if you have to press four buttons, what’s 
the point of an autodialer anyway? 


Using It 


I’ve enjoyed using the FT-416. The receive 
audio sounds really nice. Like all small walkies 
it isn’t real loud. and it can be hard to hear 
in a noisy car. But. the quality of the sound 
is lovely. The receiver itself is excellent, be- 


SCARED OF THE CODE? 


IT’S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR ADVANCED EDITION FOR 
BEGINNERS TO EXPERTS—AND BEYOND 


Morse Code teaching software from GGTE 
is the most popular in the world—and for good 
reason. You'll learn quickest with the most 
modern teaching methods—including 
Farnsworth or standard code, on-screen 
flashcards, random characters, words and 
billions of conversations guaranteed to 
contain every required character every time— 
in 12 easy lessons. 


Sneak through bothersome plateaus in one 
tenth of a word per minute steps. Or, create 
your own drills and play them, print them 
and save them to disk. Import, analyze and 


convert text to code ‘for additional drills. 

Get the software the ARRL sells and uses to 
create their practice and test tapes. Morse 
Tutor Advanced Edition is approved for VE 
exams at all levels. Morse Tutor is great— 
Morse Tutor Advanced Edition is even 
better—and it’s in user selectable color. 
Order yours today. 


For all MS-DOS computers (including laptops). 


Available at dealers, thru QSTor 73or send 
$29.95 + $3 S&H (CA residents add 7.75% tax) to: 


GGTE, P.O. Box 3405, Dept. MS, 
Newport Beach, CA 92659 
Specify 5% or 3% inch disk 


(price includes 1 year of free upgrades) 
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ing both sensitive and selective. I haven’t 
heard any birdies (self-generated signals) or 
other problems. Although it isn’t mentioned 
in the book, the front end (first RF signal 
stages) utilizes voltage-tracked tuning. In 
other words, there’s a filter, controlled by the 
microprocessor, which keeps the front end 
tuned to your operating frequency. Many 
walkies don’t have that, and their receiving 
performance, especially up in the public 
service band frequencies, really suffers. This 
radio hears as well at 162 MHz as it does in 
the ham band. 

Transmit performance seems fine. The 
transmit audio is clear and strong. The trans- 
mitter seems a bil more efficient than others 
I’ve used. I base that on the observation that 
the radio doesn’t get as warm while I talk, so 
less power is being wasted as heat. That should 
make the battery last longer. Like the speak- 
er, the microphone is located behind the POS. 
“Just talk into the ‘5’, sonny!” The display 
is big and easy to read. And, it displays the 
final zero, which I like a lot. 


What’s Hot 


Here are the things I especially like about 
this radio: 

I love the big display. its bright green LED 
backlighting, the backlit keypad (great for 
mobiling at night), and the receive audio. The 
instruction book is first-rate, and the wallet- 
sized ‘cheat sheet”? is both handy and durable 
because it’s made of plasticized heavy paper. 
The operating software is easy to use. There 
are a few arcane programming sequences, 
but they’re for things you almost never use. 
The common operations are as easy as pie. 
The autodialer is great. Entering numbers 
isn’t that easy, but you rarely do that. Send- 
ing them is as easy as it possibly can be, and 
that’s what counts. Finally. the new CTCSS 
scanning feature is terrific. 


What’s Not Hot 


Like all radios, this one isn’t perfect. There 
are some minor points that could be im- 


) 
Desktop. Radio Stands 
For Your Handheld Radio or 
andheld Scanner. Features In- 
lude: Solid Wood Base, Powder 
, Coated Steel Frame, Non-slip 
* Rubber Feet: Models Available 
. for Most Radios or Scanners. 
= Works on Desktops, Tabletops, 
Work Benches, or any Flat Sur- 
net <= face. Add An Extension Speaker/ 
Mic, Power Supply & External Antenna and it Converts 
Your Handheld Radio Into A Base Station. To order send 
$14.95 plus $3.50 shipping to: 


Handie-Base and More Inc. 
P.O. Box 2504, Dept. D 
Broken Arrow, OK 74013-2504 


(Please specify the Model of Your Handheld Radio) 
Satisfaction Guarantee 
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proved. Here are the things I didn’t like about 
this HT: 

Ever since the FT-411 was introduced, all 
the radios derived from its operating system 
share an obscure bug: If you turn the rotary 
tuning knob while you’re in the CALL mem- 
ory, it copies the contents of the CALL mem- 
ory into the last-used VFO, trashing what- 
ever was there. I hope they fix that someday. 

It takes two button presses to select the 
reverse mode (in which you listen on the 
repeater’s input frequency and transmit on 
its output). It takes another two to exit back 
to normal mode. A dedicated button would 
be a great improvement. 

The lamps stay on for about five seconds 
after you let go of the lamp button. On many 
walkies, they will stay on as long as you are 
pressing buttons. On this one, they turn off 
even though you are still operating the 
keypad. 

The PTT button, although nicely sculpted, 
is a little hard to press. It hurts after awhile. 
Oh well, another reason not to be long-wind- 
ed! The lamp and monitor buttons are very 
hard to push. 

The volume control has numbers on it so 
you can tell at a glance where you’ ve set it. 
The squelch control, though, just has lines. 
If you bump your squelch control and set it 
too high, you’!l never know it. Replacing the 
knob with one identica] to the volume 
control would help a lot. 

The display window is nice and large, but 
it is convex and sticks out higher than any 
other point except the keypad buttons. This 
thing is gonna get scratched. 

Finally, the antenna is extremely stiff. 
Also, its cover turns when you try to re- 
move the duck. making it hard to do. The 
older, more flexible style of duck was much 
nicer. 


In Conclusion 


This is a way-cool radio. It’s small, it 
does everything. and it works well. The new 
gray case looks nice and is very solid. A 


winner. 


Introducing The New 


PDA QSL Route 
Database 


28,000 QSL Routes at your fingertips! 
‘Updated monthly—subscriptions available 
*User-updatable -Fully integratable with 
LOGic -For IBM, 640k RAM or higher, 
hard drive required. Windows version 


requires MS Windows 3.1. Latest list $10. 
Monthly subscription (one year, 12 issues) 
$60. Bi-monthly subscription (one year, six 
issues) $35. Windows version add $10. 
Canadians add $.50 per issue. Other 
foreign add $1.50 per issue. 

Personal Database Applications, Dept RF, J 

2616 Meadow Ridge Dr., Duluth, GA MAsUCO I 

30136. Ph. 404-242-0887. Fax 

404-449-6687 Tech. supp. 404-417-1899. 

Hours 8-6 M-Th, 8-noon Fri EST. visa, mc 


NEW HAMS-SWL’S-OLD TIMERS 


Ts 
actly 


GH 
WwW 


Rosewood Co. stocks over 200 titles from 
ARRL, NARA, CQ@, AMECO, WSYI 
Group, Universal Radio, Callbook and many 
others. We have study guides, antenna 
books, callbooks, repeater directories, 


_ modification manuals, software and even 
video courses. Rosewood has it all! 


P.O. Box 229 

Elko, SC 29826 

(803) 266-4759 
(For General Inquiries) 


AOSE 


Rosewood Company 


1-800-875-7762 
CALL OUR ORDER LINE TODAY! 
Ask for Kathleen, KB4HWC or Ray, 
WA40MM, for same-day service. 


Radio Fun 


Say You Saw It In 


Pico-J rolls up and hides in = 

his 4-ounce pocket-sized 

holder, waiting like the Ge- & 

nie in a bottle till you need 

full-quieting signal! punch. 

Call him forth and his glistening black weather 
sealed lines reveal a sleek end-fed halfwave an- 
tenna ready to hang anywhere. Suspend in the 
apartment closet or patio doorway. 
Attach Pico-J to window glass or 

x curtain rod. He needs no radials for broad- 
525. band low-angle omni halfwave gain. 

Carry Pico-J with you for emergencies. Hang 
in the motel when on the road. He improves 
range, boosts reception, saves batteries. 


Pico-J comes ready for work with 72" isolated 
coaxial feedline and gold pin BNC. Typical 

edge-to-edge SWR under 1.2:1. Hand-crafted 
in the U.S.A. 


Info$i _ Models Antennas West 
Box 50062-F \ 
Prove Uline Order Hotline 


84805 ouleetnuses 801-373-8425 
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Sell your product 
in Radio Fun! 


Call today 
1-800-274-7373 


DECODE CELLULAR DATA 


The Digital Data Interpreter (DDI) will 
display celular data on a PC. See phone 
numbers, frequency changes and more 
from control and voice channels. The S/W 
allows selected data to be shown and it 
tunes some radios. The DDI is an 
inexpensive diagnostic tool that can 
provide powerful diagnostic capability to 
your cellular test bench. 


Call or write for an order form and 
information on your radio. Most radios 
require an internal connection. 


CCS-DDI 
P.O] Boxetti94 
Milwaukee, WI 53211 
414-781-2794 x20 


THE FAMED 2 METER 


Also the ultimate for scanners bcb to 1300 MHz. 


A. S. A. 9209 


+9 db Co-Linear “MultiWave” Base 
Station Double 5/8 over 1/4 wave 
delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2". 2 Meter Base 
Station 10' length. 


+ $6.00 S&H 
(SC RES. 5% SALES TAX) 
CHECK IN ADVANCE OR C.0.D. 
ALSO AVAILABLE IN 220 & 440 


Cs) He 


“Service is the Reason For Our Success” 


Tel; (803)293-7888 P.O. Box 3461 
Watts: 1-800-722-2681 Myrtle Beach , SC 29578 


Model 9209 
+9db 
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Muscular Dystrophy Association 
National Headquarters / 3561 East Sunrise Drive 
Tucson, AZ 85718 / (602) 529-2000 
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Put Up a High Frequency Bazooka — 


How to run a decent HF signal from an apartment. 


by Joseph Juliano, M.D., WV5X 


1 began my amateur radio career at age 10, 
about 30 years ago. Ever since that time I have 
been fascinated with the idea that one can stick 
a piece of wire into the air, grab some of the 
billions of radio waves out there, stuff them 
into a radio and become totally mesmerized 
by the resulting signals you hear. To me, it is 
entirely fantastic that antenna theory works so 
logically and that the basics were worked out 
so long ago. 

In the beginning of my. ham career, I 
experimented with many different kinds of 
wire antennas. I had also used all sorts of 
verticals and even home-brewed some simple 
beam antennas. After dropping out of ham 
radio for about 10 years, I decided to get back 
into it with a vengeance. But upon becoming 
totally blind in 1984, I found myself living in 
Austin, Texas, in a two-bedroom apartment 
on the second story of a three-story building. 
What was_I to do for an antenna in an apart- 
ment? I called one of the radio stores and 
ordered an apartment dweller’s whip for 40 
through 10 meters. 

When it arrived I really understood the mean- 
ing of the word compromise. I went ahead and 
installed the antenna and was on the air. Or so 
I thought. The little Ten-Tec 525 was 50.watts 
PEP and my apartment dweller’s whip, with 
an SWR just low enough to allow the 525 to 
transmit, was not my idea of the greatest DX 
station. My suspicions were confirmed one 
afternoon when I called out a timid CQ and 
signed my Hawaiian callsign, KH6HGI. I got 
an answer back from a local ham who was 
about three blocks away from my apartment. 
He was thrilled to talk with a Hawaiian 
station on 40 meters at that time of day. and 
said that he would not hold the QSO because 
my signal was so weak coming all that way 
from somewhere in the Hawaiian Islands. I 
did not even have the heart to scream back 
into the microphone to him that I was in Austin, 
just like he was. Well, that proved it. I just 
simply was not going to be heard with the 
antenna I was using. 


The Answer 


I am also a MARS operator (Military 
Affiliate Radio System) so I polled the sta- 
tions with the best signals and found they were 
using resonant bazookas for each band. The 
old military term “bazooka” is simply a 
specialized coaxial dipole, an antenna 
specially cut and shorted at exact lengths and 
made entirely of coax. 


Theory of Operation 


A coaxial dipole antenna takes on some 
significant changes in characteristics as com- 
pared to the simple dipole antenna. One of the 
most important characteristics of the coaxial 
dipole is the fact that it is extremely broad- 
banded. We are talking here of bandwidths of 
up to 500 KHz with SWR under 2:1, allowing 
for average installation conditions. Higher 
SWR occurs at band edges; however, it is 
important to remember that the antenna is 
completely flat. SWR 1:1, when the antenna 
is of the proper length at design frequency. 

This is a resonant antenna system and it is 
important to choose the frequency for a 
particular band wherein you plan to operate. 
With this system, one can have an SWR on 
one band edge equal to that of the opposite 


band edge by carefully choosing the design 
frequency. Should you choose this, your 
design frequency would be in the upper half 
of the band. As an example, for the 80 meter 
band, in order to achieve an SWR of 1.5:1 at 
4.0 MHz and 3.5 MHz, the design frequency 
should be 3.910 MHz. 

For testing the antenna described in this 
article, I used three different radios: a 
TS-950SD with a built-in automatic antenna 
tuner, a Rockwell-Collins HF 380 without an 
antenna tuner, and a tube-type radio, the Collins 
KWM 2A. The results were as listed above, 
with an SWR of 1.5:1 at 3.5 and 4.0 MHz 
using the HF 380 and KWM 2. With the 
automatic antenna matching network in the 
TS-950SD, the radio, as expected, showed a 
perfect match all across the band. 

It is important to note that three very dif- 
ferent radios all worked exceedingly well 
using the coaxial dipole. An antenna tuner is 
not needed, unless you want to try using the 
antenna on bands other than the design band, 
i.e., the band you originally designed the 
antenna to work on. Generally speaking, if you 
make an 80 meter coaxial dipole, it will work 
best on 20 and 10 meters only with an anten- 
na tuner. If you make a 40 meter coaxial dipole. 
it will work well on 15 meters, as 21 MHz is 
the third harmonic frequency of 7 MHz. You 
may find that an antenna tuner should be used 
here also. Antenna parameters may vary due 
to installation conditions and locations. 

There are several major reasons why this 
particular antenna is so broadbanded. The most 
important is that the antenna is matched to the 
feedline. Electrically, the coaxial dipole 
incorporates its own balun. This antenna 
system also possesses a large surface area along 
its entirety and thus exhibits a low Q. 

Reports of extensive testing have shown an 
arithmetic mean average of between 1.5 and 
3.0 dB gain over a comparable dipole cut to 
the same frequency and at the same height. A 
minus 6 dB noise figure due to static-charge 
buildup, common to the open wire dipole, has 
been reported. Because the coaxial dipole is 
completely covered with a vinyl jacket, the 
static-charge buildup is greatly reduced. When 
static-charge buildup is released, a popping 
noise can be heard in the receiver. 


Construction 


For constructing this antenna as it was used 
and tested in an apartment situation, I chose 
to use RG 174 coaxial cable. This coax is 
often used for internal RF circuits and is well 
capable of handling 100 watts, but should not 
be subjected to anything much higher than 
that. This coax is. slightly larger than the 
diameter of a pencil lead and so it also makes 
an excellent choice for portable operation. The 
landlord will never notice the small coax (paint- 
ed the same color as the wall, of course) and 
tucked neatly in the angle between the ceiling 
and wall. I found that this location was ideal 
for the antenna and it did not matter that I used 
several different rooms and directions for the 
antenna. I used small pieces of tape to secure 
the antenna to the wall for approximate spac- 
ing. When I was happy with the basic layout 
I used small insulated tacks to permanently 
hold the antenna in place. 

To determine antenna lengths for the band 
or bands you choose to operate, see Table 1. 
For the purpose of discussion, I will use as an 
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Length A to E 
Length B to D 


Figure 1. HF Bazooka antenna diagram and formula. a | 


example the 80 meter band antenna configu- 
ration. Remember that any 50 ohm coaxial 
cable, such as RG 58/U, RG 8x or RG 8/U, 
can be used for the antenna and feedline; how- 
ever, as previously discussed, I chose RG 174 
for this application because of its convenience 
in an apartment situation. Also, as for attenu- 
ation of this coax on the high frequency bands, 
loss is negligible. 

For an 80 meter antenna, you will need 118 
feet of RG 174 in one continuous piece. Mea- 
sure 59 feet from one end to find the center 
reference point. This length is determined by 
the formula 460 divided by frequency in MHz. 
The antenna will also be shorted, copper shield 
shorted to center conductor, at 41.56 feet from 
center at both ends of the antenna. This mea- 
surement is determined by the formula 325 
divided by frequency in MHz. See Figure |. 
By shorting the shield to the center conductor 
at 41.56 feet from the center reference point 
on both sides of the antenna, you will be form- 
ing a tuning stub that helps the antenna func- 
tion. On each of the ends, solder the center 
conductor to the outer conductor. By doing this, 
you are forming a 52 ohm matching network 
and balun. After completion, use a small amount 
of silicone sealing compound on each end. 

At the center reference point of the anten- 
na, 59 feet from one end in this case, careful- 
ly remove one inch of vinyl jacket. Next, cut 
the shield in the center all the way around the 
coax, being careful not to cut through the 
center conductor. Admittedly, this is a task of 
minor micro surgery, but taking one’s time at 
this point is very important. Take care not to 
nick the insulation on the center conductor 
when cutting the shield. Now, form two leads 
with the shield. These leads are the feed points 
of the antenna and can be tinned with solder 
at this time. 

Next, attach the feedline to the antenna. I 
suggest using RG 58/U for the feedline. Ran- 
dom lengths of feedline are okay; however, 
lengths of 57', 87' or 103' are optimum. 
Attach the feedline to the antenna by simply 
soldering the center conductor of the feedline 
to one of the shield leads and taping securely, 
and soldering the shield of the feedline to the 


Design Freq. 
MHz 

3.910 

4225 


Length 
atoe 

118 ft. 
63.7 ft. 

21.375 21S ft. 


length “‘c to d.” 


Table 1. HF Bazooka antenna dimensions chart. 


= 460/Freq in MHz 
325/Freq in MHz 


Length 
b tod 
83 ft. 
45 ft. 
15.2 ft. ; 

Remember that length “a to b” is equal to length “d to e,” and length “b to c” is equal to 


Coax. 
Feedline all 


remaining shield lead of the antenna and tap- _ 
ing it securely. In order to prevent the feedline- 
from stressing the antenna, I suggest a small | 
piece of Plexiglas cut into a 3" by 3" square. 
Drill two small holes on either side of each” 
leg of the antenna and two holes on either side _ 
of the feedline. The antenna and feedline will 
make a T pattern on the Plexiglas. Use dental 
floss to secure the wires in place. | 

Generally, the same coax type should be 
used for the antenna and the feedline. We are __ 
diverting from standard practice only slightly _ 
here in order to accommodate the apartment 
dweller. Of course, if an attic space is avail-_ 
able and there are no appearance restrictions, | 
then the entire antenna and feedline can be 
composed of RG 58U, or even RG 8U if one ~ 
really wants to be adventuresome. The most 
critical aspect of the feediine is that a separate — 
feedline must be used for each antenna. 

Next, erect the antenna along the space be- 
tween the ceiling and the wall. I first taped the — 
antenna to the wall to get approximate spac- 
ing for the legs of the antenna and to hide the 
feedline neatly behind a curtain. When I was ~ 
happy with the basic layout, I then used insu- 
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lated staples to attach the antenna as close to — 
the céiling as possible. One additional step for — 
the truly obsessive compulsive is to paint the — 
entire length of the antenna and feedline with _ 


white spray paint. This step will truly make — 


the antenna fit well into the XYL's nice living 
room should a leg of the antenna have to stretch 
into her territory. Before permanently attach- 
ing the antenna to the wall with the insulated | 
staples, measure the SWR and trim the an- © 
tenna to length at the desired resonance. The 
antenna should have an SWR of 1:1 and there- | 
fore be absolutely flat when the antenna is at — 
the proper Iength at design frequency. Make 
sure you have soldered the outer shield to the 
center conductor on both ends of the antenna — 
before and after taking SWR measurements. — 
This completes the erection of the antenna. 
Now go check into that favorite net or rag- 
chew with that favorite friend or even stay up — 
late and check the DX. I am sure you will be — 
amazed at the performance of this antenna. ~ 
Good luck and blow them away! # 


Length 

atob 
1725 ft 
9.4 ft. 
3.2.88 


Length 
btoc 

41.6 ft. 

22ed ats 
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The Yaesu F'T-530 
Handie-Talkie 


by Paul M. Danzer NIII 


Did you ever wonder what it would be like 
to hold in your hand.a miniature ham station, 
capable of simultaneous multiband operation, 
acting as a repeater. and even calling specific 
friends and leaving word you called if they do 
not answer? 

The Yaesu FT-530 does this and more. The 
manufacturer calls it a “Dual-Band Hand-Held 
Paging Transceiver” and after trying it, its 
name certainly seems accurate. 

I am a very heavy handie-talkie user. Twice 
a day—in heat or cold, day or darkness, and 
even in rain and snow—I am out walking my 
dog. If the dog is willing to go, the three of 
us—the dog, myself, and the handie (some- 
times in a plastic baggie)—are out there. 

I have gone from one of the original crys- 
tal-controlled Standard units, many years ago, 
through an ICOM IC-2, followed by a Yaesu 
FT-23R, which was so well used that the mark- 
ings were worn off the front buttons. 

It became time to replace the FT-23R. I 
called an 800 number and 
36 hours later there was 
a foam-filled shipping box 
at my door. 

Of course, with a brand- 
new rig in my hand the 
first thing I did was turn 
it on and begin to play. 
After all, who needs an 
instruction book? 

When | finally figured 
out how to dial up the lo- 
cal repeater I was a bit annoyed that it came 
in distorted! In fact, it sounded better 5 kHz 
lower—but still distorted. A half hour later I 
finally figured out that I had put the receiver 
into the AM receive mode, rather than FM, 
and 2 meter FM repeaters don’t sound too good 
on AM! : 

After going through kindergarten with the 


instruction book—that is. learning how to set 


a frequency, repeater offset, and subaudible 
tone—it was time to test the handie. 


How Well Does It Transmit 
and Receive? 


Yaesu is a well-known and trusted name in 
ham equipment. If they specify a sensitivity, 
I am willing to believe that the equipment 
meets this value. Besides, their test equipment 
is better than mine. However, my test is more 
practical. As an example, the front end 
performance in the presence of many signals: 
Is there inter-mod, strange clicks, taps, or 
noises? 

One good place to test this is on the bridges 
connecting midtown New York City with the 
surrounding areas. I, for one, believe that you 
could put a ncon bulb on the end of a VHF or 
UHF antenna and it would glow as you cross 
the bridges in the presence of so many signals. 


“<.. the first thing I did 
was turn it on 
and begin to play. 
After all, 
who needs an 
instruction book?” 


My standard of performance in this test is 
my old Yaesu FT-23R. In many years of use I 
have never had a problem entering and 
leaving the city. 

The FT-530 gave the same results on 10 or 
12 such trips. No noises, pieces of signals, or 
any other sign that there were other transmit- 
ters in the area, except for one trip where a 
police patrol officer keyed his mike as he rode 
next to me! 

Next came a test of the transmit coverage. 
At this point I know where on my walks I will 
fall out of repeater coverage on various local 
repeaters. Here in Connecticut shadowed areas 
and dead spots are the rule, not the exception. 
With two HTs with similar (but not exactly the 
same) power levels, the comparison really be- 
came one of antenna efficiency. See Table 1. 

The results are easy to describe. The stock, 
very short rubber duck that came with my 
FT-23 made a very good dummy load. The du- 
al-band duck supplied with the FT-530 actu- 
ally works. Results for me 
on 2 meters were as good 
as any of the several 
“extended duckies” that I 
have tried. 

Reports on the transmit 
audio were uniformly com- 
plementary. Unlike some 
current, rigs, the shaping 
produces a natural “nice”’ 
sound rather than the 
clipped “communications” 
quality found in some of the other current rigs. 

Unfortunately, the received audio lacks 
power. It simply is nowhere as loud,as many 
currently available rigs, and if you walk in 
close proximity to passing autos on a street or 
road you will probably have to resort to an 
earplug of some sort. 

So much for simple testing. Now on to the 
more advanced features. 


The Instruction Book: 
“Must” Reading 


This is a complicated rig and some people 
could find the instruction book overwhelming. 
There is no “quick start” section, as is now 
commonly found in most commercial software 
manuals. Even though the rig is shipped with 
the required lithium battery out of the rig, that’s 
not mentioned in the instruction manual. The 
instruction that you have to insert the cell is 
found on a small slip of paper which will 
probably fall out of the packing-material onto 
the floor, as happened to me, as you unpack 
the instruction manual. Only my curiosity as 
to why Yaesu supplied what appeared to be a 
spare lithium cell caused me to look for it in 
the instruction manual, where I found it a few 
pages from the back of the book. 

The book is not the easiest one you will 


Yaesu USA 
17210 Edwards Road 
Cerritos CA 90701 


Telephone: (310) 404-2700 
Price Class: $569 


ever use, but everything is there. One 
warning: The book is very, very exact. If you 
read that it will take three presses of the “LOCK” 
key to do something, it will take three—and 
if it does not, something else is set different- 
ly (a nice way of saying that you have some- 
thing set up wrong!). 

Typical keypresses and results are shown in 
the sidebar. 

Almost all functions are programmable. and 
can be turned on, off, or changed from the 
panel keys. 

My suggestion is that you suppress the 
inStinct to skip around. Start at the beginning 
and exercise every button as the book describes 
it. Otherwise you will end up with a weird- 
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from Antennas West 
Box 50062-F Provo UT 84605 
801-373-8425 


Range Extender for 2 Meter Handhelds 


* Boosts Signal from Flex & 1/4 
wave Antennas 

® Lowers Radiation Angle 

® Improves both Receive and 
Transmit 

® Raises Low Power Performance 

® Saves you Battery Pack 


© Easy to Use 
© Unobtrusive 

® Easily Concealed 

® Snaps on Handheld 
® Weighs only 1/3 oz. 
© Adds No Bulk or Height 


Infopak $1 
- See and Hear the Difference 


Order HotLine 
801-373-8425 
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Is Your 
Shack Grounded? 


1/8" x 1/2" 
110 Copper 


: “a 
* Ground It 


ea 


Solid Copper Buss Stainless Steel Hardware 
Grounding Stud Every 6 Inches 
Top or Back Installation 


Ground all of your equipment chassis’s to a 
single earth ground in one easy installation. 
Money back guarantee, if not satisfied! 


+ $3.50 S&H each 2 ft......$11.95 | Custom 
Mail check/money order to: 3 ft......$16.95 | Lengths 
J M Ss $21.95 Available 


35 Hilltop Ave., Dept. R ; . 
Stamfora, cr esor od. Martin Systems 
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PacketPeT 
For Windows SCTE 


PC Terminal Software For Your TNC! 


v” Use up to 4 TAPR, KAM, MFJ, 
PacComm or PK88/232 type TNCs 
in any combination simultaneously 

v¥ Multiple Connect Support, Logging 

¥ Integrated Text Editor / Viewer 

v Binary File Transfers with Chat 

v¥ ANSI Color Graphics Support 

v Macros & User Definable Menus 

Vv Selectable Fonts & Colors 

v User Manual & 1 mb of Online Help 


$49.95 + $2.90 Shipping & Handling 
Florida residents add sales tax. 


Please Send Check or Money Order 
and your Amateur Call Sign to: 


Chuck Harrington Software, Inc. 
1565 Brazilian Lane 
Winter Park, FL 32792-2309 
(407) 679-9017 
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RACK BOXES NEW DEEPER SIZES 


MODEL DESCRIPTION 
WxDxH(IN) 
19x 12x35 
19x 15x35 
19x17x35 
19x5x5.25 
19x7x5.25 
19x 10x 5.25 
19x 12x5.25 

19x7x35 SRUIS 19x 15x 5.25 
19x 10x35 SRUIT 19x17x5.25 
PREPAID ORDERS SHIP GROUND FREE (48 STATES) 


SESCOM, INC. 


/* 2100 WARD DR.,HENDERSON, NV 89015 USA 
USA/CANADA (800) 634-3457 FAX (800) 551-2749 
OFFICE (702) 565-3400 FAX (702) 565-4828 


TECH LINE" (702) 565-3993 M-Th 8 am to 4 pm (PST) 


DESCRIPTION 
WxDxH(IN) 
19x5x1.75 
19x7x 1.75 
19x 10x 1.75 
19x 12x 1.75 
19 15x 1.75 
19x 17x 1.75 
19x5x35 


2RUI2 
2RUIS: 
2RU17 
3AUS 
SRUT 
3AU10 
3RUI2 
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looking display and have great difficulty 
trying to get the operation back to normal. 

Fortunately for most outlandish situations, 
either the 530 will not accept the setting or you 
can get back to a controllable state by turning 
the power off and then on again. 


Cosmetics and Physical Features 


The rig is a handful. It weighs about a pound 
and the fit in your hand “feels good.” Needless 
to say, you cannot operate most controls while 
wearing gloves in the winter, which is a state I 
have become accustomed to. The illuminated 
front panel is a nice feature which almost works. 
You can easily see (assuming you either don’t 
need glasses or you have your reading glasses 
on) the push-buttons and the frequency display 
at night. Unfortunately, you cannot safely change 
anything without memorization. Each front 
panel button has at least one secondary func- 
tion, which is printed on the front panel above 
the illuminated push-buttons. 

At night you can easily read the push- 
buttons but you cannot see the secondary func- 
tion labels so you cannot do much more than 
a little frequency switching. If you happen to 
hit the wrong button—an easy matter with tiny 
buttons and large fingers—you can again find 
yourself tuned to never-never land and have 
to wait ’til you find a convenient streetlight— 
if there are any—to restore operation. 

The push-buttons have a nice positive feel 


Front Panel Display 


Stock Battery 


to them. Confirmation of having pushed one 
is given both by the feel and the tones gener- 
ated by the rig. The tones can be turned off. 
Mechanically, everything seems pretty rugged 
except the cover for the recharger plug on the 
battery pack. The hinge appears to be very light 
plastic. Perhaps the idea is that the battery pack 
will wear out before the cover and hinge. 


Advanced Features: Crossband, 
Duplex, Tones and Codes 


This rig has a number of advanced features 
and modes which are fascinating to use but 
dull to read about. It has, of course, both touch- 
tones for autopatch, and subaudible tones 
(CTCSS) for opening up repeaters which 
require tones as well as your keeping the 
receiver (if you want) squelched off until you 
receive one of these tones. On top of this it 
has what the manual calls a ““CTCSS BELL” 
feature which sounds an alarm when you 
receive a tone-encoded call and remembers 
that you had a call in case you do not hear it. 

On top of this, the standard telephone touch- 
tones are available to use in transmitting a 
three-tone call to a friend who has preset his 
rig to this number, as well as to allow you to 
set your rig to respond to a three-tone call from 
a friend’s rig. 

Individual codes, group codes, code 
squelch—the list is long and interesting but 
it is more interesting to try these features than 


12 Volt Power Source 


(FN-25 B, approx. 7.2 volts) 


Power/Current 


(Watts /mA) 

0.5/ 400-800 

1.5/500-1000 
2/500- 1000 
2/500-1000 


Power/Current 
(Watts/mA) 
0.5/600 
1.5/850 
3/1100 
5/1500 


Table 1. Programmable power levels. 


ARRL '94 National Convention 
and 
Ham-Com '94 
June 10-12 
Arlington Convention Center 
DFW Metroplex, Texas 


Call 


Address 


ST. Zip 


Single Pre-Registration, $10.00 Each 


Tent Flea Market Table, $40.00 Each 


"Tailgate" Flea Market Parking, $30.00 Each 


Saturday YL Breakfast, $10.00 Each 
Saturday DX Lunch, $15.00 Each 


SaturdayARRL Banquet, $20.00 Each 
Sunday QCWA Breakfast, $12.00 Each 
Sunday Brunch/Style Show, $15.00 Each 
Tour #1, Outlet Shopping, $10.00 Each 
Tour #2, Antique Mall & Lunch, $15.00 Each 
Tour #3, Six Flags Shopping, $10.00 Each 


Total, My check is enclosed for 
Visa/MasterCharge 


read about them. 

The previous generation of handie-talkies 
had extended receive range for the public 
service band up to 170 MHz. This generation 
extends the coverage down to the bottom of 
the aircraft band and includes the ability to set 
the receiver for AM so that you can monitor 
the air traffic control frequencies. 

Other little accessories include a clock, in 
case you do not carry a wristwatch, the abili- 


ty to check your battery voltage, autodialers, 


and automatic power off with your choice of 
warning melody. These are all selectable or 
can be disabled. ? 


Crossband Repeat 


This feature is worth looking at since it means 
that you can set up your own mini-crossband 
repeater. The manual states that any signal 
received in the VHF band can be re-transmit- 
ted on any selected UHF frequency, and vice 
versa. You do have to be careful what power 
level you set so as not to overheat the handie, 
but it also means, subject to identification 


Typical Keypresses for Programming 


(FM) is the legend on a button which is used to select various functions, similar to the 
‘CONTROL or ALTERNATE keys on a computer keyboard. Most buttons have both a nu-} 
merical value, such as “1,” and a function, such as “TONE.” This button is represented by: 

TONE 


(1) 


like many of today’s computer software pro- 
grams, you will probably learn to use 80% of 


requirements, that you can use this handie to | 


relay another handie in order to extend | 
coverage. | 


2. 


In Summary: How Good is the Rig? _ 
The Yaesu FT-530 is quite a handful. It does 


a lot, and its small size means that it will take 


you quite awhile to learn how to use it. Just 


its capabilities very quickly, and the other 20% 
will take a bit of time. 


If you had a choice or I had a choice we | 
might have the controls and buttons operate 


slightly differently. Yaesu chose how to con- 
trol the rig, and for the most part their deci- 
sions were based upon their experience with — 


the ham community. Perhaps the next gener- | 


ation of rigs will have a computer port such 


that each ham can pre-program the rig’s fea- | 


tures and controls from a menu of choices on — 
a personal computer. But for now, if you want 


| 
| 


} 


a full-featured dual-band rig that fits in your __ 


hand this one nicely fills that description Uj 


To operate on 147.39, first press PRI, which ensures that you are not in a memory 


(VFO) 


channel. The channel indicator will either show an “A” or a “B,” representing which VFO | 


is active. 
Next Press: TONE 


(1) 


SAVE 
(4) 


STEP 
(7) 


LOW 
(3) 


XFER 
(9) 


SET 
(0) 


This places the handie on this frequency to receive. If the automatic offset feature has 
been enabled, a small “+” sign will appear above the frequency, showing that a +600 offset 


has been automatically selected. 


Any offset may be selected. The units are shipped with standard offsets disabled. 
A few more button presses, described in the instruction manual, serve to enable the stan- | — 
dard 600 kHz 2 meter offsets and 1.6, 5, and 7.6 MHz 440 band offsets. | 


ASA 


MADE IN USA 


MODEL 410 
DUAL BAND VERTICAL 

BASE STATION ANTENNA 
2m /70cm 


SPECIFICATIONS: 


FREQUENCY: 
GAIN: 
BEAMWIDTH: 
POWER: 
IMPEDANCE: 
VSWR: 

WIND RATING: 
MAST DIA.: 
LENGTH: 
WEIGHT: 
CONNECTOR: 


Exp. Date Signature 


Ham-Com, Inc., PO Box 861829, Plano, TX 75086 


(214) 442-1721 


Pre-Registration Deadline 6/3/94 
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ASA _ POBox 3461 
1 - 800 - 722 - 


50 ohms 
Less than 1.5:1 
112 MPH (Max.) 


98.4" 
2.6 Ibs 
UHF 


$97.50 


+$6.00 S&H (SC Residents Add 5% Sales Tax) 
Check in Advance or C.O.D. 


“WZ 
V.BOLT 
WITHENUT 


UPPER RADOME | 


COMPRESSION RING 


8% 24 
TALL 


144-148 MHz, 435-450 MHz 
6.0dB (2m), 8.0dB (70cm) 
42 Deg. (2m), 17.5 Deg.(70cm) 


200 Watts (Max.) mast 
BRACKE 1! 


tC) 


-1-3/16" to 2-7/16""» — > 


i 


GROUND 


RADIALS 


HEX BOLT AND ~ 
LOCKWASHER 


SUPPORT 
PIPE 


Myrtle Beach, SC 29578 


“See us at Dayton and 
the Flea Market” 
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2681 


| Loops 


If you’ ve ever tried to troubleshoot a radio 


| or other piece of sophisticated gear, you know 


that following the diagram, or the signal flow, 
can be tricky. Sometimes, everything makes 
sense; the stages have obvious inputs and out- 


| puts, and you can follow the path as the input 


| 


signal goes from the input of each one to its 
output, and then to the input of the next stage. 
But suddenly, you see some wires going back 


_ toward the other side. and all logic comes apart. 
_Where’s it going and why? 


| 


_ The Circle Game 


Like that old Joni Mitchell song, some 
circuits go around and around. An obvious 
example is the oscillator: An amplifier stage’s 
output passes through some kind of a network 
(a bunch of resistors, capacitors and/or coils) 
and then right back to the input. We say such 
a signal is “feeding back,” and call the signal 
itself “feedback.” In an oscillator, the signal is 
reinforcing itself, which is what sustains the 
oscillation. That’s called positive feedback. Is 
there any other kind? Yes. When the signal is 
out of phase (its polarity at any given instant 
opposes the signal from which it is derived), 
that’s called negative feedback. Clearly, that 
won’t make an oscillator work. So when would 
such a thing be used? 


Correct Me if I’m Wrong 


Let’s look at an amplifier. Suppose it works 
fine, but, like all things, it introduces a little 
bit of distortion, and we find that distortion 
unacceptable. Is there a way to get rid of it? 
Well, let’s say we take some of the amp’s out- 
put, invert it so that it is out of phase with the 
incoming signal, and then apply a small amount 
of it to the input along with the signal. The 
distortion, which is contained in the fed-back 
signal, will be out of phase with the distortion 
the amp is creating, and will cancel it out as 
the anti-distortion passes through! But doesn’t 
it affect the desired signal? Yes, of course it 
must. It does cancel some of the desired 
signal as well, lowering the overall gain of the 
amplifier. The result is less gain, but much less 
distortion. This negative feedback technique, 


Smart 
Battery 
Charger 


JUN 87 QST 
BY WARREN DION N1BBH 


FOR GEL-CELLS or LEAD ACID BATTERIES. 
Features: Precision temperature tracking voltage 
reference & three mode charging sequence. 
Standard kit is for 12V @ 1/2 or 1 Amp, user 
selectable. Can be connected to the battery 
indefinately, will not overcharge. Weighs 2 pounds 
and measures 4"W x 5%”D x 2¥%2"H. Finished 
enclosure included in kit. 


Complete Kit Only 
Assembled & Tested 


CA Residents add 7.75% sales tax. S&H: $5.00 
(insured). Foreign orders add 20%. For more info 
or price list; send legal size SASE (52¢) to: 


SD AsA Engineering = 


feel 
2521 W. La Palma #K - Anaheim, CA 92801 


(714) 952-2114 - wax: (714) 952-3280 


| Walking Stick Yagi? 


the 
tech 
side 


by Michael Jay Geier KB1IUM 


originally developed for long-distance tele- 
phone systems, is widely used in stereo 
amplifiers, and also shows up in some RF amps. 
It’s very valuable any time a signal must be 
processed with little distortion. 

There’s a drawback to negative feedback, 
though. Because it takes a finite amount of 
time for the signal to pass through the ampli- 
fier, the corrective signal is slightly delayed 
with respect to the input signal, resulting in its 
missing some of the distortion as it first 
occurs. That’s called “transient response time,” 
and it can never be reduced to zero. But, with 
good design, the transient time can be made 
very small, allowing the negative feedback 
system to work pretty well. Audio purists 
today disdain negative feedback, but it is still 
widely used in radio as well as audio. 


A Controlling Nature 


Another very important use for feedback 
loops is control. You can think of circuits as 
being of two basic kinds: dumb and smart. (My 
apologies to speechless persons—the use of 
the word “dumb” in this context goes back a 
long way, far preceding the more sensitive 
understanding we have today.) A dumb circuit 
simply takes an input and produces an output, 
blithely sending it on its way to the next stage 
or, perhaps, a speaker. A smart circuit, though, 
monitors its own output and makes corrections 
to keep itself working in the desired way. Think 
about it: How well could you use your hands 
if you couldn’t feel what you touched? Your 
ability to sense the results of your own actions 
lets you use the same hand to wield a hammer 
or handle an egg. In fact, just about all our 
biological processes rely on some kind of feed- 
back; we’re full of smart circuits. The nega- 
tive-feedback amplifier we just discussed is a 
good example of a simple smart circuit; an amp 
with no feedback would be a dumb circuit. 


Great Expectations 


The concept of the smart circuit, which orig- 
inated a surprisingly long time ago, opened up 
all kinds of new applications. One of the 
earliest was AGC, or automatic gain control. 
Before it was invented, radios produced audio 
in direct proportion to the strength of the 


Hold it in your hand— 

it’s a walking stick 

made of aluminum with 

rubber ends. But inside 

are all the elements of a 

4 element yagi that 

goes together in 2 

minutes. Ready for the 

T-Hunt. Ready to get your signal out of a 
hole into the repeater. No little bits to 
drop and get lost. Everything fits clean 
and tight and tough. 2 meter $79, 70 cm 
$49. Weighs only | Ib. Add $6 Shipping 
& Handling. Info $1. 


Antennas West order HotLine 
Box 50062-F Provo UT 84605 801-373-8425 
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signals they received. The big drawback was 
that, with fading signals, you could be strain- 
ing your ears one moment, only to have them 
nearly blown off your head the next! With 
AGC, though, the radio could control itself to 
keep the volume quite a bit more constant. 
How? 


Rectify The Situation 


AGC is pretty simple, really. All you do is 
take some of the signal at the end of the chain 
of IF (intermediate frequency) amplifiers and 
rectify and filter it. That produces a DC volt- 
age which rises and falls as the signal fades in 
and out. Now, all that’s required is to feed that 
DC voltage into an amplifier at the beginning 
of the same chain, in such a way that the volt- 
age controls the chain’s gain in an inverse man- 
ner. So, the bigger the AGC voltage, the low- 
er the gain, and vice versa. The effect is to open 
up the gain when signals get low and clamp it 
down when they get bigger, keeping them 
fairly constant. Now that’s a smart circuit! 


On the Mark 


The complexity of today’s smart, loop- 
controlled circuits has grown tremendously. A 
great example is the frequency synthesizer. 
This amazing device lets you use one (or a 
few) crystals to generate lots and lots of 
frequencies, all with the long-term stability of 
the original crystal. The loop works like this: 
A variable oscillator is configured such that a 
DC voltage can control its frequency. There 
are several ways to do that, but the easiest and 
most common is with a component called a 
varactor diode. Really, it’s a voltage-variable 
capacitor. By using it as part of the oscillator’s 
tuned circuit, you can shift the frequency over 
quite a wide range simply by changing the DC 
voltage applied to the varactor. 

So, it would seem easy to set the frequency 


wherever you want it and forget about it. That 
“dumb circuit” approach actually would work 


in an ideal universe. But, in the real world, 
temperature variations and such will cause the 
relationship between the applied DC voltage 
and the resultant frequency to drift. The smart 
circuit technique saves the day. A crystal 
oscillator at a frequency much higher than the 
desired one is fed through a series of frequen- 
cy dividers until it is at the desired frequency. 
As with all digital circuits, though, the result- 
ing signal is a square wave, and therefore not 
suitable for direct use. Remember, in radio we 
need a nice, clean sine wave in order to avoid 
problems with harmonics. But, we don’t 
intend to use the dividers’ output to drive our 
mixer. Instead, we use it as a reference fre- 
quency in a circuit which compares it to the 
frequency of the variable oscillator, which has 
the sine wave we want. The trick is to make 
the two frequencies match! The output of the 
comparing circuit (called a “phase compara- 
tor’) is a DC voltage which rises and falls in 


QUADS 


6 Meter 2 Element $59.95 
2 Meter 2 Element $29.95 
2 Meter 4 Element $39.95 
2 Meter 6 Element $59.95 
70 CM 4 Element $29.95 
70 CM 7 Element $49.95 
70 CM 12 Element $69.95 


DUAL BAND ON ONE BOOM! 


6 Meter 2 Element 2Meter 4 Element $89.95 
2Meter 2 Element 7OCM 4 Element $49.95 
2Meter 4 Element 70CM 8 Element $79.95 


220 Antennas also available 
Above antennas can be used for Sideband, Packet, 
Satellites and ATV. For more info call or write. 


LIGHTNING BOLT ANTENNAS 


RD2 Rt 19 Volant PA 16156 
(412)530-7396 
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relation to whether the variable oscillator’s 
frequency is above or below the reference’s. 
The synthesizer adjusts the DC voltage going 
to the variable oscillator until the two match, 
thus setting it to the frequency of the reference 
and holding it there. 


Not Perfect 


Notice I said before that the result was a 
variable oscillator with the same /ong-term 
stability as the reference crystal’s. In the short 
term, though, the oscillator’s frequency wob- 
bles around a little as it generates the error volt- 
age which is used to keep it on frequency. It’s 
a lot like driving a car; if you simply hold the 
steering wheel in a fixed position, you’ ll drive 
off the road. Instead, you constantly make tiny 
corrections to keep yourself in your lane. Ina 
synthesizer, those little corrective wobbles are 
called “phase noise,” and they degrade a 
receiver’s performance a bit. The wobbles are 
an inherent characteristic of any loop. They 
can be made smaller, but you can never 
completely get rid of them. Still, the frequen- 
cy synthesizer technique is very useful and 
you'll find it in lots of your radio gear. 

Ironically, a newer, dumb-circuit technique 
actually works better. In this scheme, the sine 
wave is directly created from a series of high- 
speed steps, in exactly the same way as your 
CD player reconstructs musical signals from 
the voltage samples stored as binary data on 
the disc. The timing of the synthesizer’s steps 
is determined by the reference crystal, so no 
feedback is required. That’s called “direct 
digital synthesis,” and it’s becoming dominant 
in newer HF rigs. Doing it requires very high- 
speed chips, which is why it’s so new; the 
older, loop-based approach could be done with 
much less speed in the silicon. 


Another Kind of Loop 


Not all kinds of loops have to operate in 
“real time.” A beautiful example is packet 
radio. In that popular mode, the receiving 
station automatically sends back information to 
the sending station which tells it whether or not 
the “packet,” or data block, was correctly re- 
ceived. If it was, the next packet is sent. If not, 
the sending station keeps trying with the previ- 
ous packet until it gets through. That’s about as 
smart a circuit as we have so far. By the way, if 
you haven’t tried packet, go find someone who 
has it and check it out. It’s a fascinating mode 
of communication, and the smart circuit approach 
gives you capabilities unlike anything else. 

Not all circuits need loops to work well, but 
the ability of any system to react to its own 
results leads to stability and reproducibility. 
Without a reference, though, any loop will 
swing back and forth wildly as it wanders aim- 
lessly. The national economy goes through un- 
predictable swings precisely for that reason, 
and the insides of your radios are no different. 
Until next time, 73 from KB1UM. = 


No-Hands! ResenePouch 


When your hands are busy. 
where do you want your HT? 
ARES teams and paramedics 
designed our chest mounted 
RescuePouch so they could 
listen without an earpiece 
and talk straight into it no- 
hands, Diagonal positioning 
of HT places antenna over 
the shoulder not in your face. 
Made of padded rot-proof Cordura with quick-release 
buckles. Adjusts to grab any size T. Unique Double 
model holds two HTs or HT and spare battery. 
Single $31, Double $41, Add $3 P&H. 


Antennas West Order Hotline: 
Box 50062-F Provo UT 84605 801-373-8425 
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FM TRANSCEIVER 


KITS! 


2 meters ° 223 MHz ¢ 440 MHz 


only $149.9! 


$169.95 for 440 MHz 


Fully Synthesized - No Crystals 


The Ramsey FX is ideal for shack, por- 
table, mobile or a dedicated packet rig. 
Wide frequency coverage (20 MHz) and 
programmable repeater splits makes the 
FX the perfect rig for CAP, MARS or busi- 
ness band snooping. Packeteers really 
appreciate the built-in packet I/O connec- 
tor, true FM signal, instant T/R switching 
and 9600 baud capability. You get twelve 
channels — 
anywhere you want, 5 watts RF output 
(3-4 for FX-440), sensitive dual conversion 
receiver with crystal and 6 pole ceramic IF 
filters, plus proven easy assembly. 

You build your FX a few parts at a time, 
logically working your way along through 
each section, testing your work as you 
build. The only test equipment you'll need 
is a voltmeter and another radio or fre- 


YOUR SATISFACTION IS GUARANTEED. 


easily diode programmed 


edge. 


quency counter. Our 120 page instruction 
manual will carefully guide you to a finished 
unit —and you'lllearn, too! Why pay more for 
a used foreign-made rig when you can have 
an AMERICAN MADE one (by you) for 
less? Kit comes complete with all parts, 
quality epoxy PC board with printed parts 
layout, and extensive manual. You only 
need to add an ICOM/Radio Shack/Yaesu 
style mike and suitable enclosure. The 
Ramsey matching case set includes all 
hardware, knobs and rugged steel case 
(weighs 3 Ibs!), with durable black powder 
coat finish. 

Building your own rig, isn't that what ham 
radio is all about? Let's stop sending our 
dollars overseas, start building, learning, 
experimenting and regain our technological 
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FX-146 (2 meters) 
FX-223 (1 1/4 meters) 
FX-440 (70 cm) 


cost! 


Examine your Ramsey product for 10 days. If you're not pleased, return in original 
condition for refund. Add $4.95 for shipping handling and insurance. Foreign orders add 20% for surface mail. COD (US only) add $5.00. 
sales tax. Warranty: 90 days on kit parts; 1 year parts and labor on pre-wired 
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2 METER & 220 BOOSTER AMP 


BOOST THE OUTPUT OF YOUR 2 METER OR 220 MHZ HT OR RAMSEY 
TRANSCEIVER FOR A LOT LESS THAN THOSE HIGH-PRICED AMPS! 

These power boosters deliver over 30 watts of output, while 
alow noise preamp remarkably improves reception. Ramsey 
Electronics has sold thousands of these units. Get the 
features of those high-priced boosters at a fraction of the 


PA-10 2 meter, prewired (10x power gain) - $99.95 
PA-20 220 MHz, prewired (8x power gain) - $99.95 
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Subscribe now! 


QO Yes! Send me 12 issues of 
Radio Fun at the low rate of $12.97 


(Save 46% off the cover price.). 
QBillme QAMEX OMC 
QVISA Payment Enclosed 
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FREE PRODUCT INFORMATION Reader Service: To receive more information on the products 


advertised in this issue of Radio Fun circle appropriate number. Please allow 6 weeks for processing of inquiry. 
Offer valid in the U.S. and possessions only. 


Li YES! | want to grow with 
73 Amateur Radio Today. 


Send me 1 year (12 issues in all) of 73 for the low price of 
$19.97! (Save over $15.00 off the cover price) 

Mail this postage paid card today. 

For instant service dial toll free:800-289-0388. 


State Zip 


ame please print all 
a Ths 1 

Voice ContONe Z 2 Address 

24 Reviens __ City State Zip 

j ientee Sos fs 
“J Payment enclosed 2 Bill me 
Charge my: MC LIVISA —) AMEX 
Card Number Exp. date 

B9406B997 


Newsstand rate $35.40. Basic subscription rate $24.97 (Canadian orders add $7.00 per year plus $1.40 GST; 
other foreign countries add $19.00 per year for surface mail, $42.00 per year for airmail. Please alow 4-6 weeks 
for delivery of first issue. 
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a 


The Radio FunHam Marketplace 


A Special Advertising Section To Radio FumMagazine 


e@ Advanced Technology 
e Enduring Value 


PacComm 


PacComm has a large variety of products 
for amateur digital communicatons, includ- 
ing specialized HF and satellite equipment. 


The PacComm TINY-2 MK-2 


fa 


aye 


Please call, write or circle the Reader Ser- cS) Comey TNC-2 EPROM One Net/ROM, @ Multicolored LED’s - PWR, CON, STA, PTT, DCD 
vice number for our latest catalog. ROSE ready, no modifications needed @ 64k EPROM and 32k non-volatile RAM 
e Includes PacComm Personal Message System (PMS) @ Enhanced TAPR modem disconnect, factory installed 
PacComm Packet Radio Systems, Inc. @ Switch selection of either TAPR style firmware or @ Gray Aluminum case - 5 x 7x 13/8 inches 
4413 N. Hesperides Street ee ean @ Optional Open Squelch’ DCD adapter 
T 5 FL 33614-7618 e RS-232 and TTL computer ports, 300 to 38.4 k baud + Ootibnal 9600 Bagdininden: cara 
pmupas e 6 MHz CMOS Z-80 CPU and SIO (HDLC) with 4.9 P 


(813) 874-2980 (800) 486-7388 Fax: (813) 872-8696 MHz clock, Optional 10 MHz © Optional hardware clock 
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Are You Having Enough 


Radio Fun? 


Are you having enough fun with amateur radio? Radio Fun is the only amateur radio magazine written especially for you—the newcomer, or any one else who wants 


to get more enjoyment out of amateur radio. We pack every issue of Radio Fun with easy to understand construction projects, interesting news and great reviews of 
new and vintage gear. We’ll help you learn about all of the fascinating areas of amateur radio—packet, amateur television, VHF/UHF and dozens more. We’ll get you 
fired up to. try DX chasing, contests and public service. We'll even help you learn more about radio and electronics, and we’ll do it in a way that everyone can under- 
stand. So what are you waiting for? It’s only $12.97 for a whole year of fun. 


1 year—12 issues of Radio Funfor only $12.97!That’s 46% off the cover price! 
Call 1-800-257-2346 


...or send your check to Radio Fun, P.O. Box 4926, Manchester NH 03108-9839. 


oe eer ea ae PUBLICATIONS TO MAKE RADIO FUN! 
Radio Today your 


PUT SOME EXCITEMENT prod uct 
INTO YOUR HOBBY! é 


No other magazine brings you the exciting 
world of amateur radio like 


73 Amateur Seely ec A 


¢ Construction projects: The most 
homebrew projects anywhere. 

¢ Product Reviews: Belly-to belly 
matchup of new gear. 

¢ ATV: Find out about amateur 


television. ss 
“HAMSATS: Get the latest news [i || 4 ) R P 

on amateur satellite. Low-Power Fun! 
Never Say Die: ase 

And you bet | won't. Yeu MEI S020 
¢ 73 International: 73 Amateur 73 Reviews tea 

Radio Today is the only Steal QRP Rigs 

ham magazine with monthly 

news from every corner 

of the world. 


12 issues for $19.97 
That's a 43% savings 

off the newsstand price! 
CALL 1-800-289-0388 


or send $19.97 to: 73 Amateur Radio Today 
70 Rte. 202N, Ae NH 03458 


Our quality Repeater Maps are now 
available in book form! That's 


R D F CL ME iH. Bi . . 
FBenterprises Aes 
23801 NW Ist Ave. 
Ridgefield, WA 98642-8830 
CALL TODAY! 1(800) 377- 2339 


Dealer Inquiries Welcom 
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CHEST HARNESS and 
BELT HARNESS 


CHEST HARNESS 
¢ Zippered/Padded Pocket for pens, 
~i note pads, extra battery, etc. 
| ° Radio held chest height for hands 
| free listening without earpiece 


Both harnesses are MADE in USA of 1000 Denier 
padded Cordura® from Dupont, with Velcro 
adjustments to fit almost any size Handie-Talkie. 
Weatherproof, they won't deteriorate or rot from 
Rain, Snow, or Perspiration. 


BELT HARNESS 
Handy for everyday use in carrying your 
Handie-Talkie on the belt........... $18.95 


Quantity Discount Available 
+$3.50 S/H _TX Res. +7.25% Sales Tax 
Send Check or Money Order (USD) 


EMARS 


PO Box 781204 San Antonio TX 78278-1204 
Info: (210)493-7546 
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Multi-Band Remote Switching 
TRANSCEIVER 


Slow Scan 
‘Television 


doesn’t have to be expensive anymore. 


Quality Color SSTV is easy-and affordable 
with Pasokon TV 


Pasokon TV $229.95 


Send and receive all popular modes. 
Hardware interface fits inside computer. 


New - SSTV Explorer $94.95 


Small receive-only interface 
plugs into serial port. 


Both require IBM PC/AT or compatible, '286 or better 
CPU, color VGA display, MS-DOS. Prices include free 
shipping to U.S.A. Write or call for complete details. 


Absolute Value Systems 
115 Stedman St. #R 
Chelmsford, MA 01824-1823 
(508) 256-6907 
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Avude a 


FunHam Marketp 


First & Still The Best 
The Mobile TM HW-3 
Tri Band Mobile 
No Trap Antenna ~~ 
¢ Any 4 Bands (80-10 Meters) Q 
° 10, 15, & 20 Meters 

— only $69.95 


Major Credit Cards honored. N 


AXM ENTERPRISES 


11791 Loara St., Ste. B, e Garden Grove, CA 92640 
1-800-755-7169 or FAX (714)638-9556 


ae 


Want help financing your hobby with profits from 
your own home-based business? 
Talk to Sue, NSORA 


lace 


vrs 


Chassis Kits Rack Shelves | 
Cabinet Kits Rack Equipment Cabinets | 
Assembled Cabinets | Antenna Grounding Kits 
Slope Box Kits Tower Mounted Box Kits 
UHF & VHF Antenna _ Dipole Hangers 

Power Divider Kits Other enclosures 


Small sheets Aluminum and Brass 


Byerw Chassis Kite 
Charles Byers KSIWK 

5120 Harmony Grove Road, Dover, PA 17315 

Phone 717-292-4901 


Between 6PM and 9:30PM EST. Eves. 
“Distributorship Available" 


Say You Saw It In Radio Fun 


Wayne is mad as hell ... 


..-and he doesn’t want you to take it anymore! 


Declare War! 


On Our Lousy Government 
Fed up with the mess in Washington? The mess in your state capital. 
Poverty, crime, our failing schools? Wayne Green has solutions. 
Clever solutions. 
are. All it takes is looking at them from an entirely 
new viewpoint. 

Now available in one complete volume, Declare 
War! is full of thought provoking ideas and solutions 
to some of the most difficult problems facing our 
country today. Regular price: $12.95 


BANDPASS FILTERS 
Five, Six & Single Band Models, 100 or 200 Watt 
Controls Phase Noise & IMD 
Great for Field Day Operation! 


els 
Muchachos 


de Jerry! 


Asociacion para la Distrofia Muscular 


Sede Nacional / 3561 East Sunrise Drive 
Tucson, AZ 85718 / (602) 529-2000 


New! (Transmit & TV Set) 


TVI Filters 


Band Specific, Trap & Bandetop 
We accept VISA & MC 


*« 
Dun¢estar @rroeon 


P.O. Box 37, St. Helens, OR 97051 
Write, FAX or Call for more Information 
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Wayne Green's unique reasoning is intriguing — 
even delightful. Whether you are horrified by his pro- 
posals or you embrace them, it is impossible to ig- 
nore the basic lesson he presents: It is time to bring 
logic — not emotions — to bear on America’s dilem- 
mas. His spin on America in the 90’s helps us to un- 
derstand how simple the seemingly complex issues 


Order Toll Free: 800-234-8458 


Special For RF Readers only — $10.00 (pius S3.50 shipping & handling) 


THE ANSWER IS GAP TECHNOLOGY *THE ANSWER IS GAP TECHNOLOGY 


An Antenna with No Earth Loss? 


AMATEUR 
RADIO SCHOOL 


AUDIO AND VIDEO EDUCATION 


It keeps 
more than 
memories 


Yes... the answer Is GAP’S 
revolutionary technology. 


HIGH SPEED CODE 
HIGH SUCCESS 


$19.95 


If you're looking for an anten- 


: F tes na that can out perform the 
ARIS500 a piled ae pies Ms and eliminate 2 others and give you the edge, 
S00KHZ TO 1300 ; alive Sa Alege Ben he 
luti design that 
MAZ. WITH BFO INSTANT THEORY $4 8,85 iS are pol 
AR1500. A 1000 band i 
Channehennnnenn The new KEY WORD audio cassette Penden js bg 
course teaches th i - ) 
500KHz to 1300 MHz u eaches the radio theory for all lev: coucuers, noise. This is the technology 


that eliminates Earth Loss. 
GAP delivers from an elevated 
feed; your power doesn’t 
disappear into the ground. Put 
it up. Turn it on. No tuning. No 
frustration. GAP delivers 
everything but the hassles. 
And — GAP delivers at a 


els, NOVICE thru EXTRA. 
coverage, & no cutouts. 


10 search, 10 scan banks 
lockout on search & 

search&store. VFO tuning 
with AM/FM/ WFM modes. 


VIDEO COURSES 


NO TRAPS 
ANYWHERE 


$28.95 


On screen demonstrations and instructions 
are available for NOVICE, TECHNICIAN 


THE AMERICAN HEART 


With Ni-Cad batteries, Char, - AND GENERAL CLASSES. Each course ASSCLIATION AMAZING fraction of the cost of the 
VHF Ant,, and long wire $449 is 4 hours of instruction on 2 VHS video MEMORIAL PRGGRAMa« “so-called” competition. 
antenna, case & belt clip. Limited time offer, a Enes Gz SA S %4,- S Pay 

——_ x SS = 


The Challenger DX-VIil 


80m 40m 20m 15m 12m 10m 6m 2m 


$259 


Plus Shipping 


not valid with any other specials. Only 5.95 
shipping & handling anywhere in the 48 
states. Call toll free and order this new unit! 


CALL OR WRITE FOR A FREE CATALOG 


2350 ROSALIA 
FULLERTON. CA 92635 


1-800-242-8721 


§ 
American Heart 
Association 


This space provided as a public service. 
© 1992, American Heart Association 


6010 Bldg. B 
N. Old Dixie Hwy. 
Vero Beach, FL 32967 


(407) 778-3728 


Commercial Frequencies Available | 


COMMUNICATIONS 
Call 


1-800-445-7717 


6975 Hillsdale Ct, Indianapolis IN 46250 
317-842-7115 Fax 1-800-448-1084 
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AUDIO - 

Add $3.00 For Postage & Handling within the U.S. 
VIDEO - 

Add $5.00 For Postage & Handling within the U.S. 


ANTENNA PRODUCTS 


THE ANSWER IS GAP TECHNOLOGY ® THE ANSWER IS GAP TECHNOLOGY 


MORSE 
CODE 
MUSIC! 


SENSATIONAL NEW WAY TO) 
LEARN CODE—Do Aerobics, 
Sing, Jog, or Drive while 
learning code! A fun & easy| 
way to learn or retain Morse} 
Code skills. Now the secret is} 
yours with this amazing} 
syncronized breakthrough! 
Great for Novice, Technician, 
General or the classroom. | 
Order: 


“THE RHYTHM 
OF THE CODE” 


Version 2 cassette today! » 
| Send $9.95 and we'll pay the shipping to: | 


| KAWA RECORDS | 


P.O. Box 319-ST 
Weymouth, MA 02188 
Check or money order only. 

We ship all orders within 5 days. 
Overseas please add $2.00 for air mail. 
MA residents add 5% sales tax. 
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LOOKs, HEALTH 
AND POPULARITY. 


© 1992, American Heart Association 


ran 


Electronics 


Mobiles 
TM-732A 


TM-742A 


TM-241 
TM-251 


Handhelds 
TH-22AT 
TH-78A 


{BATTERIES 


Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 


YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 
CALL US FOR FREE CATALOG 


E.H.YOST & CO. 
ts 7344 TETIVA RD. 
J)\_ SAUK CITY, WI53583 
(608) 643-3194 
FAX 608-643-4439 
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UTMOST MODIFICATION BIBLE |. 


THE GREATEST IN IT’S TIME, 
EVEN MORE COMPLETE!!! 


® OVER 50 COMPLETE SYNTHESIZED CRYSTAL CHARTS. 

® OVER 20 ARE PRECALCULATED MODIFICATION CHARTS. 

® OVER 60 PLL DIAGRAMS - SCANNER 
MODIFICATION. 

® OVER 100 MODIFICATIONS FOR PLL 
C.B’S. 

® OVER 100 HAM RADIO MODIFICATIONS. 

© TEN METER MODIFICATIONS - LINER 
SCHEMATIC DESIGN. 

© OVER 800 MIKE WIRING CODES. 

® ANTENNA/COAX db GAIN/LOSS 
DESIGN CHARTS. 


KDC SOUND 
5 PINE MEADOW 
CONROE, TX 77302 
1-800-256-9895 


Check or 
Money Order 


>) 
American Heart 
Association 


Quotes & Orders(800) 433-3203 
Information (817) 429-9761 


FAX (817) 457-2429 
5635 East Rosedale Street 


Fort Worth, Texas 76112 
9:30 to 5:30 M-F,9:30-2:00 Sat 


KENWOOD 


HF Radios 
TS-50S 
TS-450SAT 


Please call for the latest prices, specials and close outs! 


ICOM 


IC-281 2m Mobile-save! 
New 2GXAT under $300 


STANDARD YARSU 


New Mobile C5718ADA 
Bargain 2m HT C158A 


NewFT-11 
Dualband FT-530 


We also carry a full line of complimentary products. 
VISA*MASTERCARD:-DISCOVER:AMERICAN EXPRESS 


MFIs world  fanisus | Ham Radio 
Accessories 


Why do more hams throughout the world use MFJ accessories than anyother brand? 
Because they are value packed and carry MF J’s 
one year unconditional guarantee! 


MFJ Speaker Mics 


Compact or miniature models for all popular HTs 


Compact Speaker Mics, $24.95 each: MFJ-284 or MFJ-286 

Once you try an MFJ Speaker Mic you’ll never want to $2495 
be without it. You'll be able to carry your handheld on your 
belt and never have to remove it to monitor calls or talk. 

You'll never have to turn up your audio annoyingly 
loud to monitor calls because it’s handy lapel/pocket clip 
lets you keep it close to your ear for easy listening. 

And you'll never have to clumsily remove your 
handheld from your belt holder to. talk because you can 
conveniently take the speaker mic in one hand, press the 
push to talk button and talk. Measure 1%4”’ x 2” x 3” 

They come with a lightweight retractable cord that 
eliminates the dangling cord problem. They feature 
excellent audio on both transmit and receive. MFJ-284 
for Icom or Yaesu; MFJ-286 for Kenwood. 

Miniature Speaker Mics, $24.95 each: 

New miniature speaker mics pack all the features of 
the compact models into a tiny 2’’ x 1%” x 14” 
package. The lapel pocket clip swivels for even more 
convenient positioning. Also features transmit LED. 
Choose from regular or ‘‘L’’ shaped connector. Order 
MFJ-285 or MFJ-285L for Icom or Yaesu, MFJ-287 or 
MFJ-287L for Kenwood. MFJ-283 for dual plug Alinco. 


Deluxe 300 W Tuner 12/24 Hour LCD Clocks 


MFJ-283, MFJ-285, MFJ- 
285, MFJ-287 or MFJ-287L 


$9495 


$4995 wrs-1008 $995 wri 
Huge 5/8 Heh bold ie digits let you 
=i ; =. ee the time from anywhere in your 
mFJ-9490 MFJ-949D is the world’s shack. Choose from the dual clock that 
$44995 Most popular 300 watt PEP has separate UTC/local time display or the 
tuner. It covers 1.8-30 MHz, single 24 hour ham clock. 


ives you a new peak and average reading Mounted in a brushed aluminum frame. 
ne Needle SWR/Wattmeter, built-in Easy to set. The world’s most popular 


dummy load, 6 position antenna switch ham clocks for accurate logs. MFJ-108B 
and 4:1 balun -- in a compact 10 x 3x 7 4¥/2x1x2:MFJ-107B 214x1x2 in. 


inch cabinet. Meter lamp uses 12 VDC or 
MFJ Cross-Needle  wr.-s1se 


110 VAC with MFJ-1312, $12.95. 
SWR Analyzer «27 SWR/Wattmeter_ *%6995 
MFJ Cross- 


MFJ’s innovative new $9995 
SWR Analyzer gives you a ae Needle SWR/ 
complete picture of your Wattmeter has 
antenna SWR over an a new peak 
reading func- 


entire band -- without a 

transmitter, SWR meter or tion! It shows you SWR, forward and 

any other equipment.! reflected power in 2000/500 and 200/50 
Simply plug your antenna watt ranges. Covers 1.8-30 MHz. 

into the coax connector, Mechanical zero adjusts for movement. 

set your SWR Analyzer to $0-239 connectors. Lamp uses. 12 VDC 

or 110 VAC with MFJ-1312, $12.95. 


the frequency you want 

pn tea Your SW as On Deluxe Code Practice 
can instantly find your : 

antenna’s true resonant Oscillator 
frequency,something a noise bridge can't MFJ-557 
do. Covers 1.8-30 MHz (or choose MFJ- $9495 
208, $89.95 for 2 Meters). Use 9 V bat- 24 
tery or 110 VAC with MFJ-1312, $12.95. MFJ-557 Deluxe Code Practice Oscillator 
has a Morse key and oscillator unit 


VHF SWR/Wattmeter 
MFJ-812B as mounted together on a heavy steel base 
$2995 so it stays put on your table. Portable 
because it runs on a 9-volt battery (not 
Covers 2 included) or an AC adapter ($12.95) that 
Meters and 


plugs into a jack on the side. 
220 MHz. 30 or 300 W Watt scales. Also Tone and Volume controls for a wide 
reads relative field strength 1-170 MHz 


1 range of sound. Speaker, earphone jack. 
and SWR above 14 MHz. 4¥x2¥4x3 in. Key has adjustable contacts and can be 


i hooked to transmitter. 81/2x214x33, in. 
MFJ Multi le DC Outlet Nearest Dealer/Orders: 800-647-1800 


$2995 MFJ ENTERPRISES, INC. 
Box 494, Miss. State, MS 39762 
New MFJ DC Power Outlet saves you (601) 323-5869; FAX: (601) 323-6551 


ae ce and money. Hook it to your 12 TELEX: 53 4590 MFJ STKV 

DC power supply and get 6 DC outlets © One year unconditional guarantee * 30 day 
for connecting your accessories. RF money back guarantee (less s/h) on orders 
bypassing keeps RF out of power supply from MFJ ¢ Add $5.00 each s/h ¢ FREE catalog 
from DC line outlet. 131/2x2%4x2' in. MEF] . . . making quality affordable 
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Printed Circuits 
in Minutes Direct 
From Photocopier 
or Laser Printer! 


Use household 
iron to apply. 


| SPY ON THE EARTH 


See live on 
your PC 
what 
satellites in 
orbit see 


Capture live breathtaking i images of the Earth for fun or 


profit. Zoom in up to 20X. Send $39 check or M.O. ($45 air, 
$50 overseas) for our fantastic 12 diskette set of 
professional quality copyrighted programs (IBM type) that 
does satellite tracking, image acquisition, image processing, 
3-D projections and more. Direct reception from the 
satellites guaranteed worldwide without a satellite dish. 
Schematics included for interface. For FREE information 
fog-on to our bulletin board anytime at: (718) 740-3911. 


The Radio FunHam Marketplace 


GP 81 
GP 21X 
GP 51S 

GINPOLE 


ANTENNA & TOWER “"® 
MOUNT CATALOG 


BG 18 


MAST 


STANDOFF 
BRACKETS 


4309 Northern Pike Blvd. 
Monroeville, PA 15146 
(412) 374-9744 


PO 1 PULLY 


FOR ORDERS ONLY CALL 
(800) 854-0815 


SPECIALIZING IN PREOWNED 
AMATEUR AND SHORTWAVE EQUIPMENT 


BUY ¢ SELL e LOVE TO TRADE 


* HOT DIPPED GALVANIZED 
© IMMEDIATE UPS SHIPPIN! 


LADDER FREE 
@ 


SO 12 DUO MOUNT 


SO 13 TRI MOUNT 


RM 16 


ROTOR MOUNT 


CALL on WRITE: 
IX EQUIPMENT LTD. Ss 


P.O. BOX 9. OAK LAWN. IL 60454 
708-423-0605 * FAX: 708-423-1691 


We Carry All Major Brands 
Of New Equipment 
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VANGUARD Electronic Labs 
Dept. RF, 196-23 Jamaica Ave. 
Hollis, NY 11423 Tel.718-468-2720 


TT 6 QUADPODS 
TT9 


For High Precision Professional PCB Layouts 


1. lLaserPrint CIRCLE 106 ON READER SERVICE CARD 


2. lron-On 

PRODUCTS 
err eet Maldol AND Sell Your Used Gear In The 
4. etch ACCESSORIES 


Radio Fun Flea Market 


Call Judy Walker Today: 


1-800-274-7373 


Adds on Extra Layer of Resist for 
Super Fine Lines on Std Clad Bds 


or 
PaP WET 
Easy Hobby Quality PCB's 
1. LaserPrint 


Worlds First Dual-Band 
Yagi for 2 Mtrs/70CM! 


1. One Feedline 

2. Mostly Stainless 

3. Color Coded For Ease of Assy. 

4. Portable, Foxhunt, Mountain 
Topping, Permanent 


2. Iron-On cb bar Venus hiee Rebichle 
3. Soak-Off w Water sce temee 24 HOUR ELENCO « HITACHI « B&K PRODUCTS caltroitnce 
Se ages he ee SHIPPING GUARANTEED LOWEST PRICES _ 1-800-445-3201 «can. 


Hitachi Compact Series Scopes 


V-212 - 20MHz Dual Trace $399 
V-525 - SOMHz, Cursors $995 
\-523 - SOMHz, Delayed Sweep___ $949 
V-522 - SOMHz, DC Offset $895 
\V-422 - 40MHz, OC Offset $795 
V-222 - 20MHz, OC Offset $649 
V-660 - 60MHz, Dual Trace. $1,149 
V-665A - 60MHz,DT, w/cursor. $1,325 
V-1060 - 100MHz, Dual Trace $1,395 
V-1065A - 100MHz, DT, w/cursor $1,649 
V-1085 - 100MHz, QT, w/cursor $1,995 
V-1100A - 100MHz, Quad Trace $2.495 
V-1150 - 150MHz, Quad Trace $2,395 


B&K OSCILLOSCOPES 


2120 - 20MHz Dual Trace _ 
2125 - 20MHz Delayed Sweep $539 
1541B - 40MHz Dual Trace $695 
2160 - 60MHz Dual Trace, Delayed Sweep, 
Dual Time Base $949 
2190 - 100MHz Three Trace Dual Time Base, 
- Delayed Sweep $1,395 
2522A - 20MHz / 20MS/s Storage ___ $875 


FLUKE MULTIMETERS 
Scopemeters (All Models Available Cail) 
Model 93 $1,225.00 70 Series 
Model 95 $1,549.00 Model 701! 
Model 97 $1,795.00 Model 7711 
10 Series Model 7911 
80 Series 


AFFORDABLE - HIGH QUALITY 
2 YEAR WARRANTY 


or Copier as Resist on Std Cad Bds ELENCO OSCILLOSCOPES 


20Sh$30/40Sh$50/1 00Sh$100 


PnP Blue or PnP Wet (No Mixing) 
Sample Pack 5 Shts Blue + 5 Shts Wer % 
VISA/MC/PO/CK/MO $4 S&H - 2nd Day Mal 


Techniks Inc. 
P.O. Box 463 Ringoes NJ 08551 
(908)788-8249 


100% Money Back Guaranteel!-Dealer Inquiries Invited 
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-<a2~ THE RADIO ROOM 
898N. BROADWAY 

N. MASSAPEQUA, NY 11758 
PHONE/FAX (516) 795-9371 
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THE GREAT MOBILE PEAR 
Texas BugCatcher 


STANDARD SERIES 
S-1325 25MHz $349 
$-1340 40MHz $495 
S-1365 60MHz $849 
5 Features: 

@ High Luminance 6° CRT 

@ imV Sensitivity 

 X-Y Operation 

@ Voltage, Time, + Frequency differences displayed 

on CRT thru the use of cursors (S-1365 only) 

@ Plus much, much more 


DELUXE SERIES 
$-1330 25MHz $449 
S-1345 40MHz $575 
$-1360 60MHz $775 
Features: 
@ Delayed Sweep 
@ Automatic Beam Finder 
WZ Axis Modulation 
@ Built-in Component Test 
@ Plus all the features of the “affordable” series 


$389 


@ Dual time base 
Bi Illuminated internal 
gradicule 


BTV Sync 
@ 2-x1, x10 Probes 
@ Complete Schematic 


Digital LCR Meter Digital 
-—--~ Multimeter 
DVM-638 

$39.95 


> 11 Functions with 
a Case 


Sub- 


$65.00 
$149.00 
$169.00 


Coils tuH-200H 
Caps -1pf-200ut 
Res .01-20M 


Model 10 $62.95 


MTRANSEL 
TECHNOLOGIES 


COMET 
Dual-Band and Tri-Band 


Mobile and Base Antennas 


BENCHER PADDLE Dust Covers 
by PMZ PLASTICS 


scribe 
To 


by Elenco 


Digital Triple Power Supply. 
Elenco XP-765 


Fully regulated, Short circuit protected with 2 limit control, 
3 separate supplies XP-660 with Analog Meters $195 


Video Head Tester 
Elenco HT-200 


Model 12 $79.95 Model 87 $289.00 
Digital Multimeter 
wi Inductance 


& Capacitance 
$75.00 


LCM-1850 
Ten Functions 


Color Convergence Generator 
Elenco SG-250 


_ $89.95 


Kit $69.95 
Finest in the industry 
10 rock steady patterns 
RF & video output 

by Elenco 


Radio 
Fun 


Call 
1-800- 
257- 

2346 


STARTEK INTERNATIONAL INC. 
FREQUENCY COUNTERS 


HF - VHF - UHF Antennas 
Mounts and Accessories 


Texas 
BugCatcher 


“The SERIOUS HF Mobile Antenna” 


Unmatched in Quality 

Unmatched in Performance 

We can supply everything you 
need for that 
BIG HF mobile signal 

you have always wanted! 

The Texas BugCatcher can be 
custom designed to fit YOUR 

FOR MINI VANS AND UTIUTY VEHICLES 


perticular vehicle. BOLTS TO TRAILER HITCH OR FLAT PLATE 
Are you ready to own the BEST??? [SUPPORTS LARGE HF MOBILE ANTENNAS 


NON FOLD OVER MODEL ALSO AVAILABLE 
GLA SYSTEMS CALL OR WRITE 
P.O. Box 425 FOR 


Caddo Mills, Texas 75135 FREE BROCHURE 
903-527-4163 HENRY ALLEN-WB5TYD TINAALLEN 


Sweep/Function Generator 

with Freq. Counter 

$239 

Elenco 

Model GF-8026 
Sine, Square, Triangle, Pulse, Ramp 2 
2 to 2MHz, Freq Counter .1-10MHz | Kit 
Internal Linear & Logic Sweep | $26.95 


Elenco Wide Band 
Signal Generators 


XK-500 Digital / Analog Trainer 


A complete mini-lab for building, testing, prototyping analog and digital circuits 
Elenco's Digital/Analog Trainer is specially designed for school projects, with 5 built-in power 
supplies. Includes a function generator with continously variable, sine, triangular, square wave 
forms. All power supplies a:3 regulated and protected against shorts. 


Power Supplies 
1 Variable Power Supply 
@ +1.25to 20VDC @ 5S Amp 
(+1.25 to 1SVDC @ 1 Amp) 
B -1.2510-20V0C @ 5 Amp 
(-1.25 to -15VDC @ 1 Amp) 
@ +12V0C @ 1 Amp 
® -12V0C @1 Amo 
® +5VDC @1 Amp 
1 30VAC Center tapped 
@ 15VAC at 1 Amp 
Analog - Section 
& Function Generator Sine, 
Thangular, Square wave forms: 
@ Frequency adjustable in tive 
ranges trom 1 to 100KHz 


Provides sine, triangle, square 

wave from 1Hz to 1MHz 

AM or FM capability 
Learn to Build and Program 

Computers with this Kit 

Includes; All Parts, Assembly and Lesson Manual 

Model 

MM-8000 


$129.00 


by Elenco 


® Fine frequency adjust 
s agiust 


FOLDS TO ALLOW DOORS TO OPEN i 
Digital - Section 

B® Eight data swches 

1B Two no bounce iogic switcnes 

® 8 LED readouts TTL buttered 

1B Clock trequency 1 10 100KHz 
~ @ Clock ampituce 5VPP square wave 
Breadboards $159.95 


@ 2 dreacboaros. each conti 4 
340 tie points :total 1 680) Assembled | 
15 DAY: MONEY BACK GUARANTEE j 


FULL FACTORY WARRANTY 


WRITE FOR FREE CATALOG 
CIRCLE 184 ON READER SERVICE CARD 


$G-9000 $119 


RF Freq 100K-450MHz AM Modula- 
tion of 1KHz Variable AF output 


SG-9500 w/ Digital Display & 


‘Starung from scratch you build a. complete system. Our 
Micro-Master 'rainer teaches you to write into RAMs. 
ROMs and run a 8085 mucroprocessor, which uses 
similar machine language as |BM PC, 150MHz built-in counter $239 


WE WILL NOT BE UNDERSOLD C&S SALES INC. 
UPS SHIPPING: 48 STATES 5% OTHERS CALL 1545 agSEWOOD, DEERFIELD, IL 60015 


IL RES add 7.75% TAX 
PROBES INCL ALLSCOPES & METERS ‘AX! 708-520-0085 « (708) 541-0710 
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The Toughest 
Little “GUNN” 
in Town! 


ups 
SHIPPABLE 


3+3 STAR 


Other Models & Sizes 
Available in 10 or 11 Meters 


New 10 Watt 
Transceiver 


Only $499 


Made in USA 
Value + Quality 
from over 25years 
in ATV...W60RG 


Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps, TV set and you're on the air - it's that easy! 
. TC70-10 has adjustable >10 Watt p.e.p. with one xtal on 
439.25, 434.0 or 426.25 MHz & properly matches RF 


PCB and SCHEMATIC C.A.D. 


EASY-PC 


Vee 
24 
om 
vee 
Ret 
1082) 
vee 
net 
oe 
ce 


e Runs on 
PC/XT/IAT/386/486 


om By with Hercules, 


CGA, EGA or VGA 
display and many 
DOS emulations. 


e Design Single 


sided, Double 
sided and 
Multilayer boards. 


««{e Provides Surface 


Mount support. 


e Exceptionally fast 


Standard output 


tos tl 
1 Inputs and Outputs ore na operation. 
or open cireurt to inhibs 
° 


includes Dot 
Matrix / Laser / 
Inkjet Printers, 
Pen Plotters, 
Photo-plotter and 
N.C. Drill. 


e Award winning 
EASY-PC is in 
use in over 18,000 
installations in 80 
Countries 
World-wide. 


« Very easy to learn 
and use. 


MasterCard j e\ 
le VISA pice = 


Call or send $2.00 for Complete 


Catalog and Pricing of Antenna 


Route 1 — Box 32C, Hwy. 82 


Ethelsville, AL 35461 
= (205) 658-2229 
J Ww FAX: (205) 658-2259 
GUNN YS 


rae 


— 
=— 
i 
=— 
ZY 


Monday - Friday 


DEALER INQUIRIES, PLEASE CALL 


BATTERIES 


ICOM 


7S 13.2v. 1400 mah 
8S 9.6v 1400 mah 
BP7 13.2v 600 mah 
BP8 8.4v 1400 mah 


$50.00 
| eer 

SA/SAT ee 

BP82, BP83 

BP84 7.2v 1000mah 3" $40.00 

BP85B 12v 600mah3" $69.00 


$53.00 
$51.00 
$53.00 


YAESU 


FNB-2 10.8v 600 mah 
FNB-4 12v. 750mah 
FNB-4A 12v 1000 mah 
FNB-17  7.2v 600 mah 
FNB-10S 7.2v 1000 mah 


Hours: 10 am - 6 pm (CST) 


e Not Copy 
Protected. 


Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7.5x2.7° aluminum box. 
Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latest Callbook or send copy of new license. 
Call or write now for our complete ATV catalog 
including downconverters, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 
(818) 447-4565 m-t 8am-5:30pm pst. Visa, MC, COD 


P.C. ELECTRONICS Tom (W6ORG) 


2522 Paxson Lane Arcadia CA 91007 = Maryann (WB6YSS) 


Options - 500 Piece Surface Mount Library $112 
1000 Piece library $75.00 _ Gerber Import facility $195.00 


For full details write, call, fax or use Inquiry # 


Number One Systems 
Ref: RFUS 
1795 Granger noanine Los Altos CA 94024 


Tel/Fax: (415) 968 9306 
MasterCard and VISA welcome. 
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REPLACEMENT 
BATTERIES 


(ALL NEW—MADE IN USA) | 
MAAAAAAAAAAA 
NEW 


HIGH CAPACITY 
KENWOOD 


PB-18 7.2v 1500 mah 


YAESU 
FNB-25 0 7.2v 
FNB-26 0 7.2v 
FB-26S —7.2v 
FNB-27.— 12v 
FNB-27S = 12v 


VVVVVVVVVVVYV 
AAAAAAAAAAAA 


POWER PACKS 


EXTENDED TIME-5 WATT POWER 
12 VOLTS-4 AMPS 

FOR MOST TWO WAY RADIOS 
INCLUDES 


KE OOD rook se ok se = NOW AVAILABLE) x & 
ae ENN FAST AND STANDARD DESK CHARGERS 


KNB-3 7.2v @ 1200mah FOR 

KNB-4 7.2v 2200 mah YAESU, KENWOOD, ICOM, ALINCO and MOTOROLA. 
PB6 7.2 750 mah These “SMART™ Chargers Will Rapid Charge 6 Volt to 12 Volt 
PB7 = 7.2v 1500 mah Batteries in 1/2 Hour To Two Hours 


@ 

@ 

@ 600 mah 
PB8& 12v @ 800mah (depending on Battery Capacity) 

@ 

@ 

@ 


1000 mah 
1500 mah 
600 mah 
800 mah 


PB-13 7.2v 750 mah Many Advanced Features Not Available On Any Other Charger. 


PB-14 12v @ 800mah + s+ s¢ st SPECIAL INTRODUCTORY PRICES + 3 os x 
PB-18 7.2v 1500 mah Made in U.S.A. 


ALINCO 


EBP-10N 7.2v 
EBP-12N  12v 
DJ-F1T 

EBP-16N = _7.2v 
EBP-18N = 12v 


VVVVVVVVVVY 


CAMCORDER 


PANASONIC PB 80/88 ORIG. PAN. $39.00 
SONY NP77H 2400 mah 
SONY NP55 1000 mah 
SONY NP221 500 mah 
CANON 8mm 2000 mah 
PANASONIC PALM 


SALE 


All 7.2 Volt 
at 1500 MAH 


BATTERY 


700 mah 
700 mah 


750 mah 
600 mah 


FNB-12S 12v 
FNB-25  7.2v 
FNB-26 7.2v 
FNB-26S. 7.2v 
FNB-27S 12v 


600 mah 
600 mah 
1100 mah 
1500 mah 


DJ-180 DJ-580 


JVC GR TYPE C 1500 mah 


EBP-20N 


EBP-20NX 7.2v 


EBP-22N 


7.2v 800 mah 
@ 1500 mah 


PACKS 


SHARP BT21/22 
RCA/HITACHI 8mm 


2400 mah 


<q 

< 

00 | 

2400 mah . Ea 
, 14 

<4 

| 


12v-4 AMP BATTERY 
CONNECTOR FOR RADIO 


AC/DC CHARGER 


HEAVY DUTY POUCH & BELT 


VVVVVVVVVY 


800mah 


*A 
SEND FOR 
FREE CATALOG 


DEALER INQUIRIES 
WELCOME 


39.00 


fav. @ 600.mah ALL BRANDS AVAILABLE 


VVVVVVVVVVVY 


MASTER CARD 


LL BATTERY PACKS—GUARANTEED TO HAVE THE ADVERTISED CAPACITY ast 


BATTERY-TECH, INC. 


28-25 215 PLACE, BAYSIDE, N.Y. 11360 FAX 718-461-1978 ee, 


VISA 


\o ce 
DISCOVER 


SOO-442-4275 — N.YS. 718-631-4275 
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FROM WIND AND SUN 


QRP Solar Power 
Mike Bryce, 2225 Maytiower NW, Massillon, Ohio 44647 


This month, we’ll take a closer look at 
the internal workings of a radio receiver. 
I'll try to explain how a signal from your 
friend’s transmitter ends up at your sta- 
tion. To explain how this is done, I’ve in- 
cluded a block diagram of a simple su- 
perhet receiver (Figure 1). This simple rep- 
resentation obviously lacks some of the 
component values needed, but the basic 
principle is the same. It’s also extremely 
simple—there’s nothing fancy to get in the 
way of the explanation of how a receiver 
works. I’]l describe some of these fancy 
circuits as we look closer at the bare-bone 
superhet receiver. 


The Antenna System 


Let’s begin with the antenna. Since all 
radio waves are nothing more than elec- 
tromagnetic waves, we can capture this 
energy with our antenna. The only trou- 
ble with this idea is that every electro- 
magnetic wave, man-made or naturally oc- 
curring, is also picked up by our antenna. 

We can keep some of the unwanted en- 
ergy from reaching our receiver by using 
an antenna resonant at a very precise fre- 
quency, thus rejecting others. We can al- 
so turn our antennas away from interfer- 
ence. Directional antennas such as yagis 
and quads are very popular. Some bands, 
like the 160 meter band, require a closed- 
loop antenna. These loops can be turned 
by hand to reject an annoying signal or 
noise. You can try this out yourself by us- 
ing a small AM broadcast radio. Tune in 
a strong local AM broadcast station. As 
you turn the radio around on its axis, you'll 
hear deep nulls in the strength of the sta- 
tion you’re tuned to. This is because of the 
directional loop antenna inside the radio. 


Receiver Front End 


After passing through the antenna sys- 
tem, all of these signals (everything the 
antenna picks up) reach the input of our 
receiver. Here, several stages of tuned cir- 
cuits allow only the desired signals to pass 
through (see Figure 2). The rest are sharply 
reduced in strength. The higher the Q of 
the tuned circuits, the greater the amount 
of attenuation. However, you don’t want 


Antenna 


| Front end 


Mixer 


radio 
magic 


by Michael Bryce WB8VGE 


the front end to be too sharp—in that case 
even the desired signals would be reduced 
as you move from one end of the band to 
the other. Although this is not too much 
of a problem in HF (3 to 30 MHz), it can 
be a real pain at VHF/UHF frequencies. 
Commercial VHF receivers have several 
stages of circuits tuned to their operating 
frequency. This way, they will reject oth- 
er frequencies and thus reduce receiver in- 
terference caused by other signals. Some- 
times special helical coils are used to re- 
duce unwanted signals. These front ends 
have a very high Q. 

Older receivers had a front-end resonate 
control to adjust 
the resonant point 
of the receiver’s 
tuned circuits. 
This allowed the 
operator to peak 
the receiver in the 
portion of the 
band he happened 
to be in. The new- 
er rigs have done 
away with this 
control since their 
front ends have 
broadbanded cov- 
erage. : 

If you look at 
Figure 2, you'll 
see two small 
transformers. 
These two guys and the associated capac- 
itors form a circuit that will only pass the 
desired frequency. In this case, let’s say 
the receiver is operating on the 40 meter 
band. Since nothing in life is perfect, let 
alone our receiver’s front end, some un- 
wanted signals will pass through. Signals 
that are wideband in nature arc the easiest 
to get through. Static, lighting crashes, and 
other forms of noise are all examples of 
wideband signals. 

Depending on the receiver design, you 
may see an RF amplifier after the tuned 
circuits. Sometimes this is called a pream- 
plifier. This amplifier will boost the de- 
sired signal strength to a more usable lev- 
el. Unfortunately, the RF amplifier also 


IF Filter IF Amplifier 


ee 


VFO 


“Older receivers had 
a front-end resonate 
control to adjust the 
resonant point of the 
receiver’s tuned circuits. 
This allowed the 
operator to peak the 
receiver in the portion 
of the band he 
happened to be in.”’ 


BFO 


Antenna 


To Mixer 


Figure 2. A typical front end tuned circuit. 


increases any other signal that happens to 
get past the tuned circuits. A RF amplifi- 
er in the front end of the receiver can also 
act like a mixer, and thus add junk to the 
front end. I'll talk about mixers shortly. 
Again, depending on the receiver, youll 
need a tuned circuit for each band of fre- 
quencies you want to operate on. Today’s 
newer pieces of equipment have broad- 
banded circuits, allowing them to work 
Over a wide range 
of frequencies. 


The Mixer 


After the tuned 
circuits, the de- 
sired signals are 
routed to a device 
called a mixer. 
Here the signals 
are mixed with a 
second source of 
RF, called the lo- 
cal oscillator. The 
local oscillator is 
also known as a 
Variable  Fre- 
quency Oscillator 
or VFO. The out- 
put of the VFO 
and the signals from the front end are mixed 
(heterodyned) together in the mixer. What 
we end up with is a combination of sig- 
nals. We have the sum of the two and the 
difference of the two. You can use either 
one, but in this example we’ll use the sum 
of the two. 

So, let’s say we want to hear signals in 
the 40 meter ham band. That’s 7 MHz. If 
the VFO is running at 5 MHz and we have 
an incoming frequency of 7.00 MHz, the 
fréquency we want out of our mixer is 12 
MHz, our IF frequency. The IF or Inter- 
mediate Frequency plays a very important 
part in our receiver. By using an IF filter 
made up of four crystals and four capaci- 
tors we can select only the sum of the VFO 


§ 
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Figure 1. Block diagram of a simple superhet receiver. 
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and the incoming signals while rejecting 
all others. 

In your standard broadcast receiver, the 
IF frequency is 455 kHz. In a receiver such 
as this, there are no crystal filters, but rather 
coils and capacitors to form a tuned cir- 
cuit. A crystal is really a tuned circuit by 
itself, too. There are all kinds of filters avail- 
able to the receiver designer. Collins radio 
made popular a mechanical IF filter in their 
rigs. Crystal filtering is the most popular 
scheme used today. In a good transceiver 
design, the receiver IF filter can do double 
duty as a sideband filter on transmit. 

Take a look at Figure 3. In our example, 
the crystal filter consists of four matched 
sets of crystals and capacitors. Generally, 
the more crystals, the better the filter. How- 
ever, adding more crystals also increases 
the loss of the filter, requiring a post-fil- 
ter amplifier. 

The IF filter (along with the front-end 
tuned circuits) provide the receiver with 
its selectivity. The better the IF filter, the 
better the selectivity. (Selectivity is the 
ability to separate one signal from anoth- 
er.) Other factors also affect selectivity. 
These range from the tuned circuits in the 
front end to the actual layout of the circuit 
boards. 

Not to get off the road, but in today’s 
receivers, the IF frequency is sometimes 
very high, perhaps up to 100 MHz. This 
is known as upconverting. Having the IF 
frequency way above the frequency range 
you’re interested in helps the receiver keep 
out false signals caused by a low IF fre- 
quency. 

Another problem with a simple IF de- 
sign like the one shown is IF blow by, 
where a signal is so strong it blows. past 
the filter and ends up in the audio chain. 
This is another reason why some compa- 
nies use upconversion. 

Still another method is to use two stages 
of mixers and VFO. This is known as a 
dual-conversion superhet receiver. Sever- 
al companies have used up to three mix- 
ers for a triple conversion receiver. In the 
example I’ve shown, the circuit is known 
as a single-conversion superhet receiver. 
It has only one mixer and thus only con- 
verts the signal one time to only one IF 
frequency. It does a single conversion. 


The IF Amplifier 


Following the IF filter there is an am- 
plifier to boost the rather feeble signal. 
Several stages of IF amplifiers may be 
used, keeping the gain spread evenly across 
them instead of a single high gain IF am- 
plifier. In my 40 meter receiver, a single 
1350 IF amplifier chip provides all the 
muscle. In a superhet receiver most of the 
gain, the ability to hear a signal, comes 
from the IF amplifiers. Of course, the au- 


dio chain provides gain, too. The front end 
RF amplifier also adds gain to our receiv- 
er. You can also have conversion gain from 
the mixer as well. The receiver’s sensi- 
tivity depends on the gain of all the dif- 


Figure 3. A typical IF filter stage. 


ferent stages making up the receiver. 
Next Month 


I'll finish up the discussion of our re- 
ceiver next month. I'll also tell you some 


prvintes 
review 


of the pitfalls you’Il encounter when try- 
ing to build a superhet receiver from the 
ground floor up. Receiver building is a 
hobby within itself. 

After we finish up on the superhet re- 


ceiver, I’Il dive into the workings of a di- 
rect conversion receiver and explain the 
difference. If there is enough interest, we 
might give a simple direct conversion re- 
ceiver a try. Stay tuned! 


Sangean ATS-803 Shortwave Receiver 


by Marc Stern NIBLH 


In 1987, a new shortwave receiver was 
just hitting the market. The portable 
Sangean ATS-803, was Sangean’s top- 
of-the-line, fully synthesized SWL re- 
ceiver. 

The ATS-803 boasts a large range of 
features, which include a dual-conver- 
sion, super-heterodyne receiver section, 
FM broadcast coverage, and full cover- 
age of the LW, MW, and SW bands from 
150 kHz to 30 MHz. In its AM mode, you 
have continuous coverage of its frequen- 
cy range, while the SW (shortwave) mode 
gives you direct access to 120, 90, 75, 60, 
49, 41,31, 25, 19, 16, 13, and 11 meters. 
It also features a large liquid crystal read- 
out, microcomputer control with 14 
memories (five of which store mode as 
well as frequency,) automatic scanning, 
memory recall, adjustable gain, a beat- 
frequency oscillator, and a five-bar LED 
signal-strength meter. 

We could keep listing specifications, 
all of which would show that this is a 
highly capable shortwave receiver. But 
looks and lists can sometimes be deceiv- 
ing. 

The ATS-803 features manual as well 
as electronic tuning. The analog tuner is 
a bit broad; with the display advancing 
in increments of 20 kHz or more. In ad- 
dition, with the ATS-803, you hear a con- 
stant blip-blip-blip as you tune up or down 
the band with the manual tuning. 


This receiver has stereo capability, but 
you must use a pair of stereo headphones 
to take advantage of it. We were more 
than a little surprised to have tuned up a 
stereo station, only to find the speaker 
still playing mono. The instructions clear- 
ly explain the need for the headphones, 
but this isn’t indicated on the radio itself. 
Even though the radio has a balance con- 
trol and a prominently displayed STEREO 
indicator, you’ll need the headset. 

The ATS-803 looks remarkably like 
other microcomputer-controlled receivers 
on the market, 
such as the Sony 
series, but it has a 
feature which the 
others lack: a BFO 
(beat-frequency 
oscillator). Other 
microcomputer- 
controlled re- 
ceivers automate 
this function. The 
BFO is a nice idea, 
but its not very easy to use. Once you’ ve 
found a CW or SSB signal you want to 
hear, you have to spend some time tun- 
ing a slightly-raised knob until the signal 
is best: with CW, it was possible to do 
this fairly quickly, but on SSB, it was 
more difficult and time-consuming. In 
fact, it was nearly impossible at times to 
tune SSB signals with any great regular- 


“We could keep 
listing specifications, 
all of which would show 
that this is a highly capable 
shortwave receiver.” 


ity. A couple of times, when we wished 
to find LSB, we had to turn the BFO in- 
to the USB area and vice versa. Sangean 
should have included automatic mode se- 
lection. It is also confusing at first to tune 
for CW or SSB: You must leave the ATS- 
803 in the AM mode, and switch a mi- 
croswitch to the BFO setting. 

We evaluated the ATS-803’s receive 
capability. The ATS-803 was evaluated 
in a high-RF environment, created by lo- 
cal high-powered HF, VHF, and UHF 
transmitters, from a variety of govern- 
ment and private 
sources. The ATS- 
803’s performance 
was compared to 
several other re- 
ceivers. We at- 
tached a three-foot 
length of wire as 
an antenna on the 
others; the ATS- 
803 used its built- 
in, 54-inch, tele- 
scoping antenna. With these antennas, we 
tuned to WWV on 10 MHz, and the re- 
sult was disappointing—mostly noise on 
the ATS-803, while a more expensive top- 
of-the line ham receivier picked out WWV 
at about S-2. At times, signals seemed to 
overwhelm the ATS-803’s front end, and 
it would lock up, with the signal strength 
LEDs all glowing brightly. 


The ATS-803 has many birdies. We 
found that it would constantly lock up 
and display a full bank of LEDs when 
there were no signals present, as though 
the ATS-803 was hearing its own micro- 
processor and microelectronic circuitry. 

On the plus side, the controls are well 
laid out and large enough so they can be 
easily used. The keypad has large keys 
that feel positive, like the band selector 
keys. There’s a large EXECUTE key which 
enters the frequency you have punched 
into the keypad, and there are two large 
up and down keys which allow you to 
step through a range of frequencies. Here, 
you also hear the blip-blip noise during 
tuning. There are also slide switches for 
the stereo balance, bass and treble, and 
volume, and there are momentary-con- 
tact switches for a “sleep” feature and 
panel light. There are also outputs avail- 
able for a tape recorder, as well as for an 
external antenna and stereo headphones. 
There’s also more than enough audio from 
the 4.5-inch speaker. 

There’s quite a list of features, but 
prospective buyers should also be aware 
of the rig’s limitations. /Editor’s Note: 
The Model ATS-803 was replaced by the 
ATS-803A. The newer model is improved 
and has become one of the most popular 
SWL receivers in the world.] ia 

Reprinted from 73 Amateur Radio, 
September 1987. 
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Low-Noise Reception on 160 Meters 
and 75/80 Meters: Building the 
Small Loop Receive-Only Antenna 


One of the “joys” of operating on the low- 
er frequency bands is a terrific noise level. 
This noise can show up in many different 
forms. Some of it, especially on 75 meters, is 
other stations. A lot of noise is man-made elec- 
trical noise. Heck, in some neighborhoods you 
can tell a heavy TV night from the number of 
TV horizontal oscillator harmonics, VCR crud 
and 3.59 MHz color signals that are birdieing 
up the band. There is also a lot of natural elec- 
trical noise on those bands. 

A potential solution to the problem is to use 
a small loop antenna (“small means conductor 
less than 0.15A) for receive only. This option 
is available to you if you use a separate 
receiver, or if the transceiver has a separate 
“receive-only” antenna connection (as some 
do). I’ve known some hams to use both the 
internal receiver on a transceiver and a sepa- 
rate receiver connected to the loop antenna. 
If things get too fierce, they switch to the re- 
ceive-only loop. One guy uses the relay out- 
put on the transceiver that would normally sig- 
nal the linear amplifier to turn on as a means 
for disabling the outboard receiver during 
transmit. 


How Does the Loop Reduce “‘Noise?”’ 


There are actually two mechanisms by which 
the small loop antenna makes reception qui- 
eter. First, all small loops are highly directional 
(Figure 1). When there is no distortion of the 
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pattern due to local coupling, the pattern is a 
figure-eight with deep nulls. Most of the noise 
sources that offend low-band reception come 
from somewhere, so unless a station you want 
to receive is in the same direction, it is possi- 
ble for you to place the null on the offending 
source to get rid of it. While this may also re- 
duce the signal level of the desired signal, as 
long as the noise source is affected a lot more, 
the signal-to-noise ratio is improved . . . and 
that’s what makes reception better. 

The other mechanism of noise reduction is 
found when the loop is fitted with an inter- 
rupted magnetic shield. Small loop antennas 
tend to respond best to the magnetic field com- 
ponent of the radio signal, while many of the 
local QRN sources are from electrical fields. 
Covering the loop with copper foil will make 
the antenna insensitive to electrical fields, and 
if there is a 1" to 2" gap in the shield (which 
is convenient at the feed point) then the an- 
tenna will respond to radio signals while re- 
jecting local interference. 


One Way to Build a Loop 


There are many different ways to build a 
loop antenna. I covered a lot of them in my 
book, Joe Carr's Receiving Antenna Hand- 
book, The one selected for this column is the 
square box loop design (Figure 2). Only four 
or five turns are typically needed on 160 
meters and 75/80 meters. Dimension “a” is 
the length of each side of the square, while 
“b” is the width of the winding. A loop doesn’t 
need to be resonated, but the output signal 
voltage level is increased by the Q of the L- 
C tuned circuit 
formed by the 
inductance of the 
loop and resonat- 
ing capacitance 
C1 (Q can be 50 
to 100, so res- 
onating the loop 


Figure 2. Circuit of the loop. 


24 JUNE 1994 Radio Fun 


is a good idea). 

The shield can be formed in any of 
several ways. I used wood slats to make 
the loop frame, while others use cop- 
per pipe and elbow joints. In my ver- 
sion of the square loop, I glued cop- 
per foil to the wooden frame, installed 
the windings on the foil, and then fold- 
ed the edges of the foil over the top of 
the windings. A bead of solder, quick- 
ly drawn to prevent heat damage to the 
windings, sealed the unit. 

Some people place the shield gap 
at the top, but I placed it at the feed 
point (works just as well). The reason 
is that the mechanics of making the 
feed point work make it hard to shield 
anyway, so it becomes a de facto good 
candidate for the gap. 

The wooden support of the loop an- 
tenna is shown in Figure 3. The sup- 
port can be made from 1" strip stock, avail- 
able from hardware and lumber stores. Alter- 
natively, go to the type of hobby shop that 
deals with model builders. They will have a 
kind of wood stock that is useful for this pur- 
pose. Most of the wood is balsa, which is not 
suitable, but some of the stock is spruce. It 
comes in 3/16" thick pieces that are 3" wide 
by 24" long. Buy five pieces: four to make the 
sides and one to make support gussets for the 
corners. 

In Figure 3 one gusset is shown left off in 
order to reveal the underlying detail. The same 
hobby stores also sell 1/2"-square stock, and 
these can be used to make stiffeners for the 
gussets. One pair is used on the top, and an- 
other on the bottom, at each corner. Carpen- 
ter’s glue or contact cement can be used to 
hold them in place (use small “C” clamps to 
hold the pieces until the glue is dry), but I rec- 
ommend augmenting them with small tacks 
hammered into the wood. The gussets can then 
be glued and tacked onto the assembly. 
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Figure 1. Loop antenna 
“figure-eight” pattern. 


A 24" loop with five turns spread over half 
an inch or so, width (““b”) has an inductance 
close to 52 WH according to one commonly 
used equation, so it can be resonated to 160 
meters by 140 to 150 pF, and to 75 meters by 
25 to 40 pF of capacitance. 

There are several ways to get the windings 
onto the wood. One is to start out with a roll of 
either insulated hook-up wire or enameled mag- 
net wire, and wind ’round ’n ’round until the 
required number of turns are reached. Dabs of 
glue or caulk at convenient intervals will secure 
the wire in place. Another way is to get eight to 
nine feet of computer ribbon cable. Strip off a 
section of five conductors, and wind it around 
the loop once. Again, glue or caulk holds the 
wire in place. Once the wire is mechanically 
placed, electrical connections can be made (Fig- 
ure 4). Align the ends of the cable so that they 
are offset from each other by the width of one 
conductor. When the opposite sides are soldered 
together, the result is a single continuous loop! 
I’ve made VLF loops with 64 turns of wire us- 
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Figure 3. Mechanics of the loop. 
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Figure 4. Cross-connecting ribbon cable. 


ing this method. While either method works 
when only five turns are needed, that ’round ’n 
*round nonsense gets real tedious after awhile 
when many turns are used. 


For Additional Information on 
Loop Antennas... 


Reviewers have told me that the chapter on 
loop antennas in my book, Joe Carr’s Re- 


_ ceiving Antenna Handbook is the best they’ ve 


BEACH Boys 


$9, 


IMPS15 


LOST AND FOUND... 


seen. Although written primarily for short- 
wave listeners, the book is also quite useful 
for hams who want to build receive-only an- 
tennas. Contact HighText Publishers, 125 North 
Acacia Avenue, Solana Beach CA 92075 for 
information. Alternatively, see any ham and 
SWL equipment dealer (I know that EEB and 
Universal Radio carry the book). Credit card 
phone orders can be made through IPG at 
1-800-888-4741. 


SUNDAZED CDs 
AVAILABLE THROUGH IMPS: 


Joe Maphis Wild Men Ride Wild Guitars 
HOL12001 $12.99 


Gene Vincent Ain't That Too Much— 
The Challenge Sessions HOL12004 $12.99 


Mitch Ryder & The Detroit Wheels Little Latin Lupe Lu 
SUN6008 $9.99 


The Kingsmen /n’Person—Featuring “Louie, Louie" 
SUN6004 $9.99 


The Shirelles & King Curtis Give a Twist Party 
SUN6013 $9.99 


The New Colony Six At the River's Edge 


SUN11016 $12.99 
The Isizy Brothers Twistand Shout  SUN6002 $9.99 


The Animals /n The Beginning 
—Live in Newcastle, Dec. 1963 SUN6001 $9.99 


Shadows of Knight Raw’‘n Alive at the Cellar, 


Chicago 1966 SUN11013 $12.99 
Rockin’ In the Farmhouse HOL12002 $12.99 
Surf & Drag, Vol. 1 SUN11003 $12.99 
Surf & Drag, Vol. 2 SUN11015 $12.99 
The Tornadoes Bustin’ Surfboards SUN6003 $9.99 
The Five Americans 

Western Union... The Best of SUN11004 $12.99 
The Knickerbockers 

Great Lost Album SUN11012 $12.99 
The Standells Dirty Water SUN6019 $9.99 


Psychedelic Microdots of the ‘60s, Vol. 1 
SUN11005 $12.99 


@BPCRIPHOX inc. 


~ Duly 
battery pack from Periphex-s 
where batteries are our only business! 


BP-84S 100M 1400ma_ $63 
PB-7S KENwoop $59.00 


| EBP-245 AtINco 1500ma__ $ 62.00 


Now Only $40 Each 


@ One Year Warranty 

Matched cell construction 

H Case re-build service 

@ Long life, extended operating time 
M@ Made for HAMS, by HAMS 

Add $4.00 Shipping & Handling for first battery. 


$1.00 for each add'l battery - U.S, only 
Connecticut residents add 6% tax. 


Available 
from your 
dealer... 


the only thing low about our charge is the cost... 


1-800-634-8132 
115-1B Hurley Road * Oxford, CT 06478 « (203) 264-3985 * FAX (203) 262-6943 


Classic 50s & ’60s Music on CD 


Psychedelic Microdots of the ‘60s, Vol. 2 
SUN11009 $12.99 


Psychedelic Microdots of the 60s, Vol. 3 
SUN11014 $12.99 


Oh Yeah'—The Best of Dunwich Records 
SUN11010 $12.99 


The Choir Choir Practice SUN11018 $12.99 
Things to Come / Want Out SUN11017 $12.99 


DCC CDs 
AVAILABLE THROUGH IMPS: 
Bob Marley Reggae Roots DCC001 $9.99 
Ray Charles Greatest Hits, Vol.2 DCC037 $9.99 
Sammy Davis Jr. Greatest Hits, Vol2 DCC048 $9.99 
Monster ‘N Roll Show DCC050 $9.99 
10cc 2-on-1 CD 70ccand Sheet Music DCC053 $9.99 


Josephine Baker (2-CD set) DCC233072 $14.99 
Olympics Doin’ the Hully Gully DCC233078 $9.99 
Chris Montez Let's Dance! DCC33082 $9.99 
Zombies Time of the Season DCC052$9.99 
Buddy Rich Greatest Drummer DCC606 $9.99 
Tribute To Maxine Sullivan DCC610 $9.99 
Portrait of Pee Wee Russell DCC611 $9.99 
Arthur Lyman Taboo DCC613 $9.99 
Dwight Twilley Band Sincerely DCC8002 $9.99 
Leon Russell Carney DCC8006 $9.99 
Willis Allan Ramsey DCC8008 $9.99 
Best of Freddy King DCC8010 $9.99 
Grease Band DCC8013 $9.99 
The Blues of Jimmy Rogers DCC8016 $9.99 


Wanna hear it first? Order these FREE samplers with one selection from 
each CD—You pay only $3.79 shipping and handling per FREE CD. 
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LIVE ... with 
“LOUIE, LOUIE” 
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Be Prepared to Move Out 


The 1994 Los Angeles earthquake gave 
many radio communicators a valuable lesson 
on being prepared. If you are interested in emer- 
gency communications, here are some tips to 
help you start out your new ham radio hobby 
with lifesaving purpose. 


Join and Train 


The American Red Cross was probably the 
most visible provider to the disaster victims. 
There were other groups like the Salvation 
Army, emergency church relief organizations, 
and individual disaster support teams, but it is 
the American Red Cross that holds the most 
potential for training yourself and using your 
talents as a ham radio operator. 

Contact your local ARC chapter and start 
off with a couple of their orientation classes: 
“Mass Care” and “Intro to Disasters.” In these 
classes you will meet instructors who can tell 
you about that chapter’s emergency commu- 
nications team. The team is made up of Red 
Cross communicators on the Red Cross fre- 
quency, ham radio operators, REACT and gen- 
eral mobile radio service (GMRS) operators, 
and 27 MHz CB radio operators. In an emer- 
gency, they all work together as a powerful 
communications team. Join up, and start your 
training with them. 


Your Equipment 


Chances are you may already own a sipgle- 
or dual-band handheld. The most common 
band for emergency communications is 2 me- 
ters. If you have a dual-band handheld, it’s 


Photo B. Long lengths of coax cable 
will let you set up indoors with an 
outside antenna system. 
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upgrade... 
don't stop 
now 


by Gordon West WB6NOA 


probably 2 meters and the 440 MHz band. This 
might allow you to put your 440 MHz band 
onto public safety receive frequencies and learn 
more about how the pros conduct their 
emergency communications. 

You must have a couple of extra spare 
batteries, plus a rapid charge battery charger 
to stay on the air for a 12-hour shift. If you 
don’t have spare batteries and a rapid charg- 
er, you will probably be off the air in two or 
three hours. You are then of no further service 
to your communications position. And need- 
less to say, always rotate your batteries at the 
communications site so you always have 
several charged batteries ready to go. 

If your main radio system is a handheld, you 
must have an accessory telescopic whip for 
added range, and you must have 30 feet of coax 
and a small external antenna system for inside- 
shelter communications. At most evacuation 
shelters, your little rubber antenna just won't 
make it. Don’t forget that PL-259-to-BNC 
adapter necessary to take your coax extension 
line and join it to the top of your handheld 
BNC connector. An outside antenna might 
allow you to operate your handheld on low 
power, and this will dramatically extend 
battery life. 

Thinking of a dual-band mobile for your 
car? A good choice for emergency communi- 
cators. Your vehicle can operate as a cross- 
band remote to a dual-band handheld. The 
mobile dual-band transceiver is pre-set at the 
disaster scene in the crossband repeat mode. 
It will cycle between VHF and UHF, ready to 
receive on one frequency, and simultaneous- 


Photo A. Every emergency communicator should have a set of 
coaxial cable adaptors. 


ly transmit on another as soon as traffic is 
captured by the receiver. You would want to 
run full decode squelch in order to keep your 
system from accidentally locking up. 

This would allow you to roam freely inside 
the EOC (emergency operations center) or the 
evacuation shelter with your handheld tuned 
to your vehicle, and your vehicle tuned to both 
you and the distant base or repeater station. 
On low power, you can easily reach your ve- 
hicle’s crossband repeat setup and get a potent 
signal to the distant base station. You would 
use a quiet UHF simplex frequency for link- 
ing to your mobile VHF base. And if the 
repeater has an abnormally long “hang time,” 
you could tune your mobile to the repeater in- 
put, and this way you could begin responding 
to any call as soon as the other station dropped 
carrier. Crossband linking requires a dual-band 
mobile as well as a dual-band handheld. 


Headsets 


Chances are your “radio room” at the emer- 
gency shelter may be nothing more than the 
inside of a big cardboard container. Very noisy! 
Communication headsets for the little hand- 
helds are relatively inexpensive, but never op- 
erate them in the VOX (voice-operated) mode. 
Always use manual switching. For mobile units 


and base stations at the EOC or shelter, con- 


sider the commercial-quality Heil headsets 
with a push-to-talk button and a footswitch, 
plus a noise-canceling microphone. Specify 


what type of radio you have, and everything 
will be prewired (Heil Products, Marissa, IIli- 
nois; 618/295-3000; Bob Heil K9EID). 

If you need more audio from a handheld placed 
in a base station configuration, consider the Naval 
Electronics HTS-2 amplified speaker (Naval 
Electronics, Tampa, Florida; 813/ 885-6091). 
This will let your little handheld sound like it is 
a giant base station receiver. 


Get Ready to Go 


Once you have passed your training exams 
and participated in local drills, you are ready 
for your first actual response. Keep your uni- 
form and helmet with the vehicle you will re- 
spond in. Make sure that you regularly rotate 
your batteries so they are fresh for the emer- 
gency. Bring along extra coax, coax adapter, 
and other antenna gizmos that will assist you 
in meeting the communications challenge when 
you are out in an area where the focus is on 
you to get set up in a hurry, and to be crystal 
clear to the repeater or base station. 

The records clearly show that the majority 
of emergency communications by amateur 
operators in Southern California during the 
quake aftermath was provided by ham 
operators who were relatively new to the hob- 
by. You don’t need to be an old-timer to get 
actively involved in emergency communica- 
tions. Keep your transmissions short, think be- 
fore you squeeze the mike, and get set for some 
radio action. /RE| 


Photo C. Ouids sel femponiey antenna mounts, which do not require holes i in the vehicle, are available for HF 
as well as for VHF/UHF mobile installations. 


Readers of this column know how strong- 
ly I feel about introducing young people to 
as many facets of science as possible. Teach- 
ing amateur radio gives me the opportunity 
to let each of my 13 classes pursue different 
areas of interest that they get exposed to 
through meeting a variety of interesting peo- 
ple on the air. As a teacher, I continue to be 
amazed at the myriad of directions that young- 
sters’ interests take. I take great pride in be- 
ing able to introduce unique programs and 
unusual units of study into the classroom. 
Many of these units are areas of interest that 
the average child going through the school 
system would never have a chance to expe- 
rience if it weren’t for exchanges on the ham 
radio. 


The Lunar Loan Program 


I recently had an opportunity to speak with 
Richard Crone from the Educational Pro- 
grams Office at the Goddard Space Center. 
I told him about my interest in the SAREX 
(Shuttle Amateur Radio Experiment) pro- 
gram with my sixth-, seventh- and eighth- 
graders. By attending one of the NASA teach- 


er workshops in my area | found out that 


Goddard has an interesting program for teach- 
ers that is a perfect enrichment activity to 
go along with a unit on Space Travel and 
Communications. 

The Goddard Space Center services the 
Northeastern states. Richard recommends 
that teachers in other areas of the country 
consult their own regional NASA Teacher 
Resource Centers for specific details about 
the Lunar Loan Program. At Goddard, a full- 
day seminar is offered in the fall to “certi- 
fy” instructors who wish to borrow a lunar 
disc. 

On July 20, 1969, at 10:56 p.m. EDT, Neil 


what's 
next? 


by Carole Perry WB2MGP 


Armstrong became the first of only 12 as- 
tronauts to set foot on the moon. These space- 
age pioneers brought back 382 kg of lunar 
material. Throughout the country, a small 
portion of this “extraterrestrial” material is 
available for use in classrooms. The lunar 
sample disc is 15 cm in diameter and con- 
sists of six samples representative of the 
moon’s geology. Goddard scientists recom- 
mend that the disc be studied using a binoc- 
ular microscope. The samples are examples 
of basalt, breccia, highland soil, anorthosite, 
mare soil, and orange soil. 

The Educational Programs. Office has di- 
rect responsibility for 19 lunar discs. The 
discs are mailed to “certified” educators on 
a first-come, first-served basis. Educators 
who participate in the certification program 
in the fall will be briefed about the security 
requirements for the disc, current NASA ed- 
ucational programs, and Goddard’s Teach- 
er Resource Laboratory. In addition to the 
briefing sessions, each educator will partic- 
ipate in a group tutorial session with a God- 
dard scientist. During this session, each par- 
ticipant will observe a lunar disc under a 
binocular microscope and have the oppor- 
tunity to ask questions of the attending sci- 
entist. 

The lunar material in the discs is irre- 
placeable. It is important to note that al- 
though the samples have no “cash value” 
they do represent a national treasure. Secu- 
rity must be a prime concern for all persons 
charged with loan responsibility. The sam- 
ples cannot be stored with other valuables 
such as cash or jewelry, unless the disc is 
housed in a commercial bank vault. 

The lunar disc is part of an educational 
package that contains 25 copies of the pub- 
lication What’s New on the Moon, a 16mm 


Photo A. Seventh-grader Saju “built” his own version of a launch pad. 


film and VHS videotape copy of the film 
“Reading the Moon’s Secrets,” a filmstrip 
and audio tape, and a teacher notebook con- 
taining actual photographs of the assigned 
sample and several student activities. 

I strongly suggest that you consider look- 
ing into the Lunar Loan Program as a high- 
ly motivational activity for your classroom. 
For further information, you can contact: 


Richard Crone, Code 130.3, Educational 
Programs Office, Goddard Space Flight Cen- 
ter, Greenbelt, Maryland 20771; (301) 286- 
7205. 

If you do participate in the program, be 
sure to let me know what you did with it 
in your classroom: Carole Perry WB2MGP, 
P.O. Box 131646, Staten Island, N.Y. 
10313-0006. 


Sell your product in Radio Fun! Call today! 


KITS ° K0IvS ° Kits 


Amateur TV, FM Stereo Transmitters & 
Receivers, Receiving Converters, 
Infrared Eqipment, Carrier Current & 
Video Devices, Audio VLF to UHF, 
Unusual Items, Difficult to Find. 


NEW 5W-3Channel ATV Station, R/C, 
Video Link Transmitters 


All Published, Engineered, Tested 
and Proven Designs 
Thousands of Satisfied Customers 
Technical Assistance Available 


Send SASE (52 cents) or $1 to: 
North Country Radio . Box 53-RF 
Wykagyl Station 
New Rochelle, NY 10804 
Tel: (914)235-6611 ¢ FAX: (914)576-6051 


Packet Radio on your 
Macintosh for under $70! 
Start with great software: 


— Savant, written by Jim Van Peursem, KEOPH (author of Virtuoso) 

= yaa multiple simultaneous connections each in its own 
window. It's never been easier! 5 

— Change channels quickly by simply clicking in a window 

~ Icons and fields in each window display that channel's status 
Packets outstanding and sent, retries, round trip time, etc. 

— System 7 compatible, 32 bit and 68040 cache clean 

> Compatible with almost any TNC 


Then add great hardware: 
— The PacketMac Modem, designed by Dexter Francis, NOYLJ 


— Simply plug it into your Mac's serial port, wire it for your 


radio, and that's it! No power supply necessary, no parameters 
to worry about setting up. A total plug—n-play solution! 


And bundle them together: 


Savant plus PacketMac modem in kit form: $6995" F 
Savant plus completed and tested PacketMac modem; $7995 
Or: Savant'can be purchased separately for: $4 


COM Technologies, Inc. 

RR #1, Box 834 

Kelley, [A 50134 USA 
Telephone: (515) 597-2051 
CompuServe 71574,421 

Internet: 71574.421 @compuserve.com 
Fax: (515) 597-2051 (0500-1300 UTC) 
Prices do not include shipping and handling charges 


Macintost? is a registered trademark of Apple Computer Inc. 
Savant™ is.a trademark of CM Technologies, Inc 


+ An enclosure for the 
PacketMac modem is 
available for $10% 


30 day money 
back guarantee 
=) 
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BROWNVILLE SALES CO., INC. 


Route 2, Box 104. Stanley, WI 54768 
715-644-2112 (Voice) * 715-644-2621 (Fax) 


—— 


SAVE ON ALL ALINCO RADIOS. . . 
DR130 High Power 2M Mobile DJ-580T Dual Band HT 
$329.00 ONLY...... $399.95 
AND SAVE EVEN MORE ON THESE ALINCO CLOSEOUTS 
DJ-560T/A 2M/70cm Twin Band HT 
Closeout Priced at $299 
DR-592T 2M/70cm Twin Band Mobile (590 Upgrade) 
Closeout Priced at $499 
DJ-162TD 2M FM HT (Dry cell) 
Closeout Priced at $199 
Ni-Cad Battery & Charger 
Closeout Priced at $35.00 with radio purchase 
ARRL. NARA, Artsci, etc. books, video/audio/computer tapes at a discount. 
1993 ARRL “Now You're Talking” for no-code license $15.00 
High gain 2M base antenna $32.00 
Saving you money at BROWNVILLE SALES CO., INC. 
Your Discount Ham Source 
Route 2. Box 104, Stanley, WI 54768 
715-644-2112 (Voice) 715-644-2621 (Fax) 
Flyers-stamp 
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CIRCLE 266 ON READER SERVICE CARD 


100 PAGE 


H U € 5 CATALOG 


@ Communications Receivers 
@ Portable Receivers 

@ Scanners 

@ Amateur HF Transceivers 
@ VHF-UHF Transceivers 

@ HT's and Mobiles 


@ Amateur and SWL Antennas 
@ Accessories and Parts 
@ RTTY and FAX Equipment 
@ Books and Manuals 
This catalog includes prices! 


Send 
$1 to 


lee 


Universal Radio 
6830 Americana Pkwy. 73 
Reynoldsburg, OH 43068 
Tel. 614 866-4267 
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Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest 
to try and dump it, but you know you'll get a far more realistic price if you have it out where 
30,000 active ham potential buyers can see it, rather than the few hundred local hams 
who come by a flea market table. Check your attic, garage, cellar, and closet shelves and 
get cash for your ham and computer gear before it's too old to sell. You know you're not 
going to use it again, so why leave it for your widow to throw out? That stuff isn't getting 


any younger! 


The Radio Fun Flea Market costs you peanuts (almost)—comes to 25 cents a word for 
individual (noncommercial) ads, and 80 cents a word for commercial ads. Don't plan on 
telling a long story. Use abbreviations, cram it in. But be honest. There are plenty of hams 
who love to fix things, so if it doesn't work, say so. 

Make your list, count the words, including your call, address and phone number. Include 
a check or your credit card number and expiration. If you're placing a commercial ad, in- 
clude an additional phone number, separate from your ad. This is a monthly magazine, 
not a daily newspaper, so figure a couple of months before the action starts; then be pre- 
pared. If you get too many calls, you priced it too low. If you don't get many calls, too high. 

So get busy. Blow the dust off, check everything out, make sure it still works right, and 
maybe you can help make a ham newcomer or retired old-timer happy with that rig you're 


not using. 


Send your ads and payment to Radio Fun Flea Market, Judy Walker, 70 Route 202 N, 
Peterborough NH 03458, and get set for the phone calls. 


The Deadline for the July 1994 
Flea Market is April 14, 1994. 


SENSATIONAL NEW WAY TO 
LEARN CODE-Do Aerobics, Sing, Jog, 
or Drive while learning code! Now the 
secret is yours! Order THE RHYTHM 
OF THE CODE-Morse code music cas- 
sette today! $9.95 ppd KAWA RECORDS, 
P.O. Box 319-R, Weymouth MA 02188. 
The HIT of the.1993 Dayton Hamven- 
tion! RF247 


PRINTED CIRCUIT BOARDS for 73 


Magazine, OST, ARRL Electronics Now, 
Nuts & Volts, projects. U.S. orders deduct 
20%. Free list. B-C-D ELECTRONICS, 
Box 20304, 858 Upper James St., Hamil- 
ton, Ontario, Canada LOC 7M5. RF248 


MINIATURE POLICE RADAR 
TRANSMITTER one mile range, $41 
assembled, $31 kit. 9025 Coldwater Rd., 
Building 100A, Fort Wayne IN 46825. 
RF251 


AMIGA, MACINTOSH, ATARI 
XL/XE/ST Amateur Radio PD Software 


$4.00 disk. Two-stamp SASE brings cat- 
alog. Specify computer! KINETIC DE- 
SIGNS HAMWARE Box 1646, Orange 
Park FL 32067-1646. RF266 


QSL SAMPLES- 50 cents. SAMCARDS, 
48 Monte Carlo Dr., Pittsburgh PA 15239. 
RF275 


IBM SHAREWARE! Huge selection! 
$1.00 Disk! 35 cent Specials! Catalog 
$1.00. PMA-RF, Box 2424, Scottsdale 
AZ 85252. RF360 


CUSTOM MADE-HAND TOOLED 
Leather products with your initials, name, 
call letters. Photo’s & estimates available. 
Key rings, wallets, belts, purses, hanging 
signs, specialty items. GREAT GIFT. 
LEATHER & WEST, 67 Causeway Rd., 
West Swanzey NH 03469. (603)352-6256. 
9-4 pm. M-F ET. RF370 


MAHLON LOOMIS, INVENTOR OF 
RADIO; by Thomas Appleby, (Copyright 
1967). Second printing available from JO- 
HAN K.V. SVANHOLM, N3RF, SVAN- 
HOLM RESEARCH LABORATO- 
RIES, P.O. Box 81, Washington DC 20044. 
Please send $25.00 donation with $5.00 
for S&H. RF445 


CLEANING SHACK. Want my list? 
LEWALSKI, 3512 Moraga Blvd. #4103, 
Lafayette CA 94549. RF470 


PRINTED CIRCUIT BOARDS for pro- 
jects in 73, Ham Radio, QST, ARRL Hana- 


book: List, SASE. FAR CIRCUITS, 
18N640 Field Ct., Dundee IL 60118. 
RF595 


HR2510, RCI2950; CONNEX 3300, CO- 
BRA 148, GALAXY SATURN, plus many 
more kits to increase your modulation, 
$19.95. (800)536-0109. RF615 


WANTED: BUY & SELL All types of 
Electron Tubes. Call (612)429-9397, Fax 
(612)429-0292. C & N ELECTRON- 
ICS, Harold Bramstedt, 6104 Egg Lake 
Road, Hugo MN 55038. RF620 


VHF-UHF-SHF Large SASE. VHFer | 


P.O. Box #685, Holbrook AZ 86025. 
RF660 


RADIO TRANSCRIPTION DISCS 
WANTED. W7F1Z, Box 724, Redmond, 
WA 98073-0274. RF700 


AMIDON TOROID COIL FORMS 
AND KITS for Ham projects. Interest to 
radio amateurs, large stock on hand. IVAN 
JOSEPH, 3116 West Jarlath St., Dept.RF, 
Chicago IL 60645, (312)465-8683. 
RF805 


FREE Ham Gospel Tracts. SASE. N3FTT, 
5133 Gramercy, Clifton Heights PA 19018. 
- RF960 


SECRET SCANNER Frequencies: Fed- 
eral, Police, Aero, Military, Cellular, 
Surveillance, also SWL & CB Books. Big 
FREE catalog! CRB RESEARCH, Box 
56-RF, Commack NY 11725. RF996 


activities calendar 


Send your announcements to: Radio Fun Activities Calendar, 70 Route 202-N, Peterborough 
NH 03458. We'll print as many as space allows, on a “first come-first listed” basis. 


JUNE 4 


KITCHENER, ONT., CANADA The 20th Central Ontario Am- 
ateur Radio Fleamarket will be held at Bingeman Park. Contact 
Jack Knight VE3RGY. 35 Brockville Ave., Guelph, Ont. Canada 
NIE SXS. Tel. (519) 823-1358. 

KNOXVILLE, TN A Hamfest will be held from 8 AM-4 PM 
at Tennessee Valley Fair Grounds-Chilhowee Pk. Sponsor: RAC 
of Knoxville. VE Exams, Talk-in on 147.30+ RACK Rptr.. and 
224.50+. Dealers contact Angela Crigger N4RPR, 2707 Pine Hill 
Dr., Knoxville TN 37938. Tel. (615) 694-9071. For info, contact 
Ross A. Ramsey KC4YDR, 790 N. Cedar Bluff Rd., Knoxville TN 
37923. Tel. (615) 690-1520. 

TEANECK, NJ The Bergen ARA will hold its annual Spring 
Hamfest from 8 AM-2 PM at Fairleigh Dickinson Univ. in Tea- 
neck. Pre-registration required for Flea Market spaces w/power; 
Contact Jim Jovce K2ZO, (201) 664-6725. VE Exams: contact 
BARA VE Hotline, (201) 797-0151 before 10 PM. Talk-in on 
146.190/.790; 145.620 simplex. 


JUNE 5 


EVANSVILLE, IN The Tri-State ARS will hold their 47th Ham- 
fest/Electronic/Computer Show at the Vanderburgh County 4H 
Center. Boonville-New Harmony Rd. starting at 8 AM (set-up at 
7 AM). Talk-in on 147.15/146.79. Contact: Charlie Apfelstadt 
N9OGWS. TARS, P.O. Box 4521, Evansville IN 47724. Tel. (812) 
477-7716. 

NEWINGTON, CT The Newington Amateur Radio League will 
sponsor an Amateur Radio/Computer Flea Market from 9 AM-1 
PM (dealers 8 AM), at Newington H.S. on Willard Ave. ARRL 
HQ/W1AW Open House. VE Exams by pre-registration only: 
SASE to Susan Fredrickson WM1B, P.O. Box 165, Pleasant Val- 
ley CT 06063. Talk-in orf 145.45, 146.52 simplex, 224.84 and 
443.05. For info, send SASE to Al Gerke NIJWE. c/o NARL, 63 
N Washington Ave., Plainville CT 06062-1921. 

PRINCETON, IL The Starved Rock Radio Club Hamfest will 
be held at the Bureau County Fairgrounds. starting at 6 AM. Talk- 
in on 146,355/.955, For details, contact Bruce Burton KU9A, or 
Debbie Burton NODRU, 1153 Union St., Marseilles IL 61341- 
1710. Tel. (815) 795-2201. 

SALINA, KS The Central Kansas ARC will sponsor its annual 
Hamfest 8 AM-3 PM, in the 4H Bldg. at Kenwood Park. Flea 
Market. Commercial Booths. Contact Larry White KBOBH, 336 
Sunset Dr., Salina KS 67401. Tel. (913) 827-3737. 


° 


JUNE 11 


ATHENS, GA The Athens RC will sponsor a Hamfest from 9 
AM-3 PM at Bishop Pk, Sunset Dr.. off US 129. Flea Market. VE 
Exams at 9 AM. Talk-in on 146.745. Contact George Kelley 
WB4VNT, (706) 546-7713 or Rodney Couch KE4ANM, P.O. Box 
6337, Athens GA 30604. Tel. 1-800-959-8273. 

BANGOR, ME A Hanmpfest will be held from 8 AM-1 PM at 
Harmon Elementary School. Flea Market. ARRL VE Exams for 
all classes. CW Contest. More. Sponsored by Pine State ARC. 
Talk-in on 146.34/.94. Contact Roger W. Dole KAITKS, RR#2 
Box 730, Bangor ME 0440]. Tel. (207) 848-3846. 
LOVELAND, CO The Northern Colorado ARC will sponsor 
“Superfest XVI” at the Larimer County Fairgrounds, 700 S. Rail- 
road, from 8 AM-3 PM. For details on VE Exams, contact Rick 
Hubbard WAODDC, (303) 353-3577. For table reservations, call 
Orlin Jenkins KOOJ, (303) 353-7094. General Info: Musser Moore 
AAOPB, (303) 221-3698. 

NORWICH, CT A Ham Radio Auction will start at 10 AM at 
Bozrah Moose Lodge on Fitchville Rd. (Set-up at 9 AM.) Bring 
your gear to sell (10% commission to RASON). Sponsored by 
Radio Amature Soc. of Norwich. Contact Rick KDILC, (203) 
376-2216; or Tony NIMQS, (203) 859-2041. 


JUNE 11-12 

SAN LUIS OBISPO, CA The Ist Filipino-American Ham Ra- 
dio Grand Eyeball QSO will be held at Lopez Lake Rec. Area. 
For details. contact AB6BX, (2/3) 257-1084. For a special QSL, 
send QSL to AB6BX. Talk-in on 7.155 +/-. 146.610 (-.600) pl 
103.5, 147.510 simplex; 223.460 simplex; 447.000 (-5) open, 
446.000 simplex; 1285.550 (-12) p! 167.9, 1294.500 simplex. 


JUNE 12 


AKRON, OH The 27th Goodyear ARC Hamfest and Family 
Picnic will be held at Wingfoot Lake Pk. Flea Market from 8 AM- 
4 PM (set-up at 7 AM). Please reserve tables in advance. For tick- 
ets and info, write w/SASE, or call, David Hyde W8LFX, 182] 
Cromwell Dr. Apt. B, Akron OH 44313-5546; (216) 796-5685. 
VE Exams. walk-in only: check-in by 10 AM. Bring original and 
copy of license, plus photo ID. Talk-in on 146.385/.985 WA8UXP 
(until | PM). 

HANOVER, PA The Hanover Area Hamming Assn. and the 
Pleasant Hill Fire Co. will co-sponsor the “Pleasant Hill Com- 
puter and Hamfest,” at the Pleasant Hill Fire Co. carnival grounds 
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(5 miles south of Hanover). General admission at 8 AM (set-up 
at 6 AM). VE Exams start at 8 AM: Contact Bill NZ3J. (717) 359- 
7090; or Pat WW3U, (717) 632-4237. For info and advance table 
registration, contact Ralph Stoffel N3KZS, 5219 Hanover Pike, 
Manchester MD 21102. Tel. (410) 239-4918, 

WILLOW SPRINGS, IL_ An ARRL-sanctioned Hamfest will 
be held at Santa Fe Pk.. 91st and Wolf Rd.. starting at 6 AM. This 
is the 37th annual event sponsored by the Six Meter Club of Chica- 
go, Inc. Flea Market. Please register in advance. Large Swappers 
Row. Get advance tickets from Mike Corbett K9ENZ, 606 South 
Fenton Ave., Romeoville IL 6044]. Dealers, contact Joseph Gutvein 
WAORIJ, 7109 Blackburn Ave., Downers Grove IL 60516. Tel. 
(708) 963-4922 Talk-in on K9ONA at 146.52; or K9IONA/R, 
146.37/.97. 

WINFIELD/CENTRAL, PA The SVARC and Milton ARC will 
sponsor a Hamfest at Winfield Fireman’s Grounds. Talk-in on 
145.18/78 and 146.82/.22. Contact SVARC, Inc., Box 73, Hum- 
mels Wharf PA 17831, Tel. (717) 473-7050. Packet: WY3M @ 
NR3U. PA. 


JUNE 17-19 

RED DEER, ALBERTA, CANADA The Central Alberta Ra- 
dio League will host their 24th annual Picnic and Hamfest at the 
Burbank Campsite. approx. 8 km NE of Red Deer. Activities and 
displays. Talk-in on 147.150+ MHz, or 146.520 simplex. Contact 
Bob VE6BLD, Box 109], Lacombe Alberta, Canada TOC 150. 
Tel: (403) 782-3438. Packet VE6BLD @ VE6RDR.AB.CAN. 


JUNE 18 

CORTLAND, NY The 12th annual Cortland International Ham- 
fest will be held from 7 AM-3 PM, at the Cortland County Fair- 
grounds. Flea Market. VE Exams (reg. 9 AM-10 AM, exams at 
10 AM). Talk-in on 147.780/.180. Contact 5.A.R.C., P.O. Box 
5241, Cortland NY 13045. Tel. (607) 756-6550 eve. or wknds. 


DES MOINES, IA A Ham/Puter-Fest will be held at Valley H.S. 


in West Des Moines, by the Des Moines RAA. Doors open 8 AM- 
2 PM. Flea Market. Set-up at 6 AM. Seminars. Forums. VE Ex- 
ams at 8 AM (registration 7:30 AM). Contact DMRAA Ham/Put- 
er-Fest, P.O. Box 88, Des Moines IA 50301; or call Mark, (515) 
255-6131, F 

DUNELLEN, NJ The Raritan Valley RC “94 Hamfest” will be 
held at Columbia Park (near intersection of Rt 529 and 28). Time: 
7 AM-2 PM. Talk-in on 146.625/R. 146.520 simplex. Contact 
John Manna WA2F, (908) 722-9045 before 8 PM, 


JUNE 18-19 
SPOKANE, WA A two day Hamfest will be held at Spokfne In- 


terstate Fairgrounds, Sat. 9 AM-5 PM; Sun. 9 AM-1:30 PM. Set-- 


up Fri., June 17th. Contact Avan Brown, E. 537 Nebraska, Spokane 
WA 99207. Tel. (509) 489-2667. 


JUNE 19 
CAMBRIDGE, MA A Tailgate Electronics/Computer/Amateur 


Radio Flea Market will be held from 9 AM-2 PM at Albany and 
Main St. This event will be sponsored by the MIT Radio Soc. and 
the Harvard Wireless Club. Talk-in on 146.52 and 449.725/444.725 
- pl 2A WIXMIR. Mail advance reservations before June Sth to 
WIGLS, P.O. Box 82 MIT BR., Cambridge MA 02139. Tel. (617) 
253-3776. 

CROWN POINT, IN The Lake County ARC will present their 
22nd annual Dad’s Day Hamfest at the Lake County Fairgrounds. 
Doors open at 8 AM (set-up at 6 AM). VE Exams at 9 AM. Talk- 
in on 147,000+. Contact Ken Brown KE9TC, 918 Chippewa Dr., 
Crown Point IN 46307. Tel. (219) 663-5035. 

MONROE, MI The Monroe County Radio Communications 
Assn, will hold the “Monroe MI Hamfest” at Monroe County Fair- 
grounds 8 AM-2 PM. For advance tickets, contact Tom Cooper 
N8OSC, 2277 W. Sterns Rd., Temperance MI 48182: (313) 847- 
6549. To reserve table or trunk space, contact Judy Kraatz, 2275 
Nadeau Rd., Monroe MI 48161. Tel. (313) 289-2638 eves. For in- 
fo, call Fred Lux WDSITZ, (313) 243-1053. Talk-in on 146.72/.12. 


JUNE 25-26 

ENGLEWOOD, NJ The Englewood ARA will conduct their 
35th Field Day Exercise June 25th and 26th, in order to test emer- 
gency communications from field locations. The Mayor of the 
City of Englewood has proclaimed June 19th-June 25th as “En- 
glewood Amateur Radio Association Week.” 


JULY 4 


HARRISBURG, PA _ A Hamfest will be held by the Harrisburg 
RAC, 8 AM-2 PM (Set-up at 6 AM). Location: Bressler Picnic 
Grounds. Contact Steve Gobat KA3PDQ, 1600 Old Trail Rd., Et- 
ters PA 17319; (717) 938-6943. 


SPECIAL EVENT STATIONS 


JULY 3 

RUSSIAVILLE, IN The Kokomo ARC will sponsor a Special 
Events Station honoring the Sesquicentennial celebration of Howard 
County. Operation will be on 80, 40, and 20 meters in the bottom 
25 kHz of the General class bands, and in the 15 and 10 meter 
Novice class bands. The station will be on the air at 1400 UTC 
and will continue for 12 hours. Please QSL w/SASE to Dick El- 
liot N9IPA, P.O. Box 128, Russiaville IN 46979. 


JUNE 4-5 


BRANTFORD, ONT., CANADA The Brantford ARC will op- 
erate VE32BA 1400Z-2000Z June 4-5, from the Bell Homestead, 
to commemorate the 120th Anniversary of Alexander Graham 
Bell’s invention of the telephone (hence the microphone) at the 
site in the Summer of 1874. Frequencies: 7.170, 14.170 and Club 
Rptr. 147.150. For a certificate, send QSL and 9°x12” SASE to: 
The Brantford ARC, P.O. Box 25036, Brantford ONT, Canada 
N3T 6KS. 
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This Month i 


73 Amateur 
Radio Today 


If you don’t read the June issue of 73 
Amateur Radio Today, here’s what you’ ll 
be missing: 

¢ Get ready for Field Day with lots of 
articles on mobile and portable operation, 
including everything you’ ve always want- 
ed to know about those lightweight HF 
whip antennas. Find out how operating 
mobile HF from 160 meters to 10 meters 
can be easily achieved without turning 
your vehicle into an eyesore. 

¢ Build your own mobile alarm-timer to 
control power to your mobile ham gear. 


When you activate this 
device, a relay sup- 
plying power to your 
mobile equipment is 
switched ON, and an 
alarm will sound if you 
forget to turn things 
OFF. If you leave your 
vehicle with the rig still 
ON, this gadget will automatically turn 
your rig off, then turn itself off, thereby 
saving your battery. 

e Want a new way to power your station 
that is portable, quiet, and earth-friendly? 
Solar power may be the answer—and 
knowing how to buy surplus solar panels 
might just make it feasible for you. 
Become your own power company and 
may all your days be sunny! 

¢ How can you save money on batter- 
ies to use for solar or backup power 
systems? Buying good used or surplus 


batteries can save you plenty of green- 
backs and you'll learn the dos and don’ts 
in the June issue. What kinds of batteries 
to buy, sources for used batteries, testing 
proceedures, and safety guidelines are 
all included. 

e 73 always brings you the best reviews, 
and June is no exception. Read about 
Midland’s 18-300, 18-325, and 18-330B 
VHF/UHF mobile antennas. After many 
years, Midland has returned to ham radio 
with a variety of new products. Get a 
closer look at these new mobile whips in 
the pages of 73.. 

¢ Find out about the Rayovac Renewal 
battery system. Is this the battery ham 
radio has been waiting for? We’ll take this 
highly-touted rechargeable alkaline 
system through a series of comparison 
tests, and you’re welcome to come along 
for the ride. 

¢ You can always count on 73 to bring 


you great columns. This month won’t 
disappoint you. Here’s a sample: 

¢ Michael Bryce WB8VGE explains 
why QRP solar operation is great on a 
bicycle trip. Control your panel’s output 
with a simple circuit featuring an LM317 
chip. Solder it up and hit the trail! 

¢ C.L. Houghton WB6IGP gets you up 
and running on 2400 MHz OSCAR satel- 
lite operation or 2304 MHz SSB opera- 
tion with a home-brew project featuring a 
surplus local oscillator. Chuck has a knack 
for turning one man’s junk into ham radio 
treasure. 

You should read the June issue, and 
every issue of 73 Amateur Radio Today. 
Order now and save $15 off the cover price. 
You’ ll receive a one-year subscription 
(12 issues in all) to the best ham radio 
magazine money can buy for just $19.97. 
For instant service call toll-free (800) 289- 
0388. Do it today! 


PUT SOME EXCITEMENT BACK INTO YOUR HOBBY! 


S 


? Amateur 
Radio Today 


No other magazine brings you the exciting world of amateur radio like 
73 Amateur Radio Today. 


e Equipment reviews you can use. * Construction projects for all abilities. 
¢ More antenna articles than any other magazine. Monthly columns covering 
the exciting worlds of RTTY, ATV, microwaves, QRP, foxhunting and more. 
e “Never Say Die,” Wayne Green’s monthly view of the world of amateur radio. 


To subscribe by phone 


Call: 1-800-289-0388 
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Payment Enclosed Charge my: 


— 12 issues for $19.97 — 


NAME CALL 
ADDRESS 


STATE 


Mc 


Card Number Exp. Date 


Newsstand Rate $35.40. Basic Subscription rate $24.97. Allow 4-6 weeks for first issue. 
Canada add $7.00 plus $1.40 GST. Foreign add $19 surface/$42 airmail. 


That’s a 43% savings off the newsstand price! 


a a a a a a a a a a a e -4 


75 Amateur 
Radio Today 


(J YES! I want some excitement in my hobby. 
Send me 12 issues of 73 Amateur Radio Today for only $19.97.. 


70 Route 202, North 
Peterborough, NH 03458 
(603) 924-0058 
Fax (603) 924-9327 
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new products ____ 


R.L. DRAKE 


proudly announces a new addi- 
tion to their shortwave commu- 
nications receiver line—the SW8! 
The SW8 shortwave communi- 
cations receiver is a micropro- 
cessor-controlled, synthesized, 
world band communications re- 


JPS COMMUNICATIONS 
JPS Communications, Inc., has introduced 
the new NTR-1! Wide Band Noise and Tone 
Remover to the amateur radio market. The 
NTR-1 is a general purpose audio processing 
unit designed specifically to provide noise 


TECHSONIC 

A new line of attractive, sturdy QRP trans- 
mitter kits is now available for 20, 30, and 40 
meters from TechSonic. These professionally 
engineered 3 watt rigs feature low current drain 
for long battery life and clean, chirp-free DC 
keying with low harmonic content. 

Output levels on these rigs are adjustable 
from under 100 mW to 3 watts by changing 
input voltage; i.e. a 9 volt transistor battery 


The R.L. Drake Company 


ceiver. A unique and exciting feature of the 
SW$8 is that while it offers the sophistica- 
tion of a desktop shortwave receiver, it 
also allows the listener to take quality 
listening gear wherever he chooses. 

The Drake SW8 can be operated either 
with the supplied AC adapter, or by six 
“D” cell batteries. It offers continuous 
coverage capability from 500 kHz to 30 
MHz, which includes the AM breadcast and 
shortwave bands. Reception modes include 
AM, AM synchronous, SSB, and FM broad- 
cast band (87-108 MHz). Drake has set the 
standard for clarity of TeCEptiOn and audio 
quality. 

This receiver is priced at under $600. For 
more information contact R.L. Drake Com- 
pany, P.O. Box 3006, Miamisburg, Ohio 
45343; (513) 866-2421, FAX (513) 866- 
0806. Or circle Reader Service No. 201. 


reduction and multiple tone removal for AM, 
FM, or other wideband signals at an afford- 
able cost. 

This handy unit uses Digital Siena Pro- 
cessing to provide operating characteristics far 
superior to those attainable using analog tech- 
niques. Both WIDE (approx. 
6.8kHz) and NARROW (ap- 


provided to give optimum per- 
formance for AM or FM sig- 
nals as well as SSB, CW, or 
data. For more information 
contact JPS Communications, 
Inc., P.O. Box 97757, Raleigh, 
NC, 27624-7757; (919) 790- 
1011, FAX (919) 790-1456. 
Or circle Reader Service No. 
203. 


will run all weekend and provide one-half watt 
out. Twelve volts gets you 1 watt out, and 16 
to 18 VDC delivers 3 watts. The output tran- 
sistor is fully SWR protected. An RX anten- 
na jack couples to your receiver for single-an- 
tenna convenience and full QSK. 

Frequency control is via VXO and provides 
7 to 14 kHz coverage, depending on the band. 
A QRP frequency crystal is included with each 
unit. Kits come complete with PC board, all 
components, connectors, and thor- 
ough instructions for easy assem- 
bly. All coils are pre-wound. In- 
formation on QRP operating, clubs, 
and awards is also included. 

.. For more information contact 
TechSonic, 1642 Butler Pike Suite 
127C,-Conshohocken, PA 19428; 
(610) 834-1978. Or circle Read- 
er Service No. 205. 


CONTACT EAST, INC... 

The new 1994 catalog from Contact East 
offers 244 pages of new test instruments and 
tools for engineers, managers, technicians, and 
hobbyists. Featured are quality products from 
brand-name manufacturers for testing, repair- 
ing, and assembling electronic equipment. 
Product highlights include new DMMs and 
accessories, soldering tools, custom tool kits, 
EPROM programmers, power supplies, ELF 
meters, helpful reference books, breadboards, 
scopes, meters, datacom tools and testers, ad- 
hesives, measuring tools, precision hand tools, 
and portable and bench-top digital storage 
scopes. 

Also included are Contact East’s popular 
lines of communication test equipment, sol- 
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dering/desoldering systems, static protection 
products, ozone-safe cleaners, magnifiers, in- 
spection equipment, workbenches, cases and 
more. All products are fully guaranteed, and 
orders placed by oa eee 

4 p.m. are ship- con east 
ped by 5 p.m. To 
receive your free 
copy, call or write 
Contact East, 335 
Willow Street, No. 
Andover, MA 
01845; (508) 
682-2000; FAX 
(508) 688-7829. 
Or circle Reader 
Service No. 208. 


Same Day Supping 
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prox. 3.4 kHz) bandwidths are 


DAVIS ASSOCIATES, INC. 

Davis RF Co. announces the availability 
of their new “Club Discount Catalog.” This 
new catalog features “Flex—Weave” hybrid 
aerial wire, DSP audio and noise filters, high- 
quality coax and wire antenna parts, vertical 
phasing, baluns, Vibroplex Bencher, B & W, 
and sundry accessories. The unique aspect 
of this new club catalog is that it provides 
amateur radio club members with an easy 
way to obtain discounts. 

All a club member needs to do is have one 
other club member order with him or her a 
minimum of $150, or three members on an 
order need only order a minimum of $100. 


‘ 


THE TOOL RESOURCE 
Every kit builder and home-brewer needs 
a decent soldering station, and The Tool Re- 
source has introduced a new low-cost tem- 


TERRAMAR SYSTEMS 
COMPANY 
Terramar Systems Company announces the 


B+K PRECISION 

B+K’s new high-current variable 3-14 VDC 
power supply is designed expressly as a sub- 
stitute for an auto or truck battery. Model 1688 
produces nominally 25A maximum at 13.8 
VDC continuously, hour after hour, without 
overheating. (Maximum current output is low- 
er at lower voltages). 


atk 


A DIVISION OF DAVIS ASSOCIATES 


The “Club Catalog” can be obtained by send- 
ing three 29-cent stamps, deductible with or- 


der, to the address below. Please specify — 


“Club Catalog.” For more information and — 
to order contact Davis RF Division, Davis. é 


Associates, Inc., P.O. Box 230, Garli 
01741; (800) 328-4773, (508) 3 
FAX (508) 369-3484. Or circle Rea 
vice No. 202. 


hexacon -HTR 3320 soldering Be ae 


signed to give temperature regulation: from 


350° F to 850° F. The thermal compensat- 


ing element increases the iron’s output as 


the work rate increases. 
The HTR 3320 solders a wide range of 


electronic connections and multi-layer boards, = 


making this a most economical and practi- 
cal choice. There are no moving parts or 
elaborate circuits, ensuring simple mainte- 
nance and reliability. The station also adapts 
to a variety of surface-mounted tips. 

The price is $74.99. For more informa- 
tion contact The Tool Resource, P.O. Box 
1106, W. Dundee, IL 60118; (voice/FAX) 
(708) 468-0849. Or circle Reader Service 
No 204. 


availability of their Match All all-band ama- 
teur HF automatic antenna matcher. Palm-sized 
and weighing only 25 ounces, this little pow- 
erhouse will instantly match any frequency 
within all amateur bands from 160 meters 
through 10 meters. 

Applications include dipole, grounded long- 
wire and vertical antennas of any reasonable 
length. Protected by a one year uncondition- 
al guarantee, the 150 watt, all mode version 
costs $179. For more information contact Ter- 
ramar Systems Company, 3299 S.W. 11th Ay- 
enue, Fort Lauderdale, FL 33315; (305) 523- 
3123. Or circle Reader Service No. 206. 


Model 1688 is ideal for servicing or demon- 
strating mobile electronics equipment. such 
as ham radios. It is a preferred substitute for 
heavy vehicle batteries that leak acid, must be 
recharged, and cannot tolerate shorted loads; 
and for typical high-current DC power sup- 
plies that are either high-priced or designed 
for intermittent duty only. 

Voltage can be varied from 3 to 14 VDC. 
Current and voltage can be monitored simul- 
taneously on separate analog meters. Outputs 
are fully isolated. Line and load regulation are 
tight (+ or - 0.8%) and ripple is low (less than 
10mVrms). Two or more supplies can be con- 
nected in series or parallel to double the volt- 
age or current output. And to withstand acci- 
dental abuse, Model 1688 has reverse polari- 
ty protection, overload protection, short cir- 
cuit protection, thermal protection, and current 
limiting. 

Model 1688 is priced at $299. For more in- 
formation or for the name of your nearest dis- 
tributor, contact B+K Precision, 6470 W. Cort- 
land St., Chicago, IL 60635; (312) 889-1448. 
Or circle Reader Service No. 207. 


fis “Built-in duplexer and 94 memories!” “Great price and smallest dual band 


{? 


made, too! 


“Comes with a 
backlit DTMF Mic!” 


“Yaesu did it again!” 
° Frequency Coverage: 
2M: 130-174 MHz RX 
144-148 MHz TX 
70 cm: 430-450 MHz RX/TX 
© 94 Memories (47 per band) 
Odd Splits In Any Memory 
* Dual in-band receive 
(V/V, U/U or V/U Receive 
Operation) 
© DTMF Paging and Coded 


Squelch Included. 
© Packet Radio TNC Jack | ld G é i 101 LL 
Built-In To Back of Radio 
® CTCSS Encode Built-In 
© Dual Receive with Balance 
a Ol Udi Dand. 
s ° Full Duplex Cross Band > Low 


Operation 
® Built-In Antenna Duplexer 
e Back Lit DIMF Microphone 
e Automatic 8 Level Display 
Dimmer 
Built-In Cross Band Repeat 
e RF Output Power: 
2M: 50/5 watt (high/low) 
70 cm: 35/5 watt (high/ow) 
e Accessories: 
FTS-22CTCSS Dual Decoder 
SP-7 External Speaker 
MW-2 Wireless Microphone/ 
Controller 


be found anyplace else, so contact your 
Three Dual Receive Configurations nearest Yaesu dealer and tell him you 
want the “ultimate dual band” 
The FT-5100. 


VHF/UHF FT-5200 Dual Band Mobile. 
ORES. he ccel Offers the security of a quick release front 
control panel (not available on the FT-5100), 
ot ec os ee aa samara 32 memories, DTMF paging (w/optional 
UHF/UHF FRC-4), Back-lit mic, built-in antenna 
. duplexer and more. 


| 53 
FT-5100 fetches. 6 eae : 
| ire the FT-5100 is complete, \ VHE/VHE 
value, unlike the. 
there’ sa backlit DTMF mic Dual band redefined. 
And the choice is yours. 
hrough pvanced miniaturization In-Band Dual Receive available only on FT-5100. 
technology you'll find practical additions ; ; 
like the built-in antenna duplexer — an TROLE SGROHIC T GESM LCDR! 
option on similar transceivers — and teh ees as Be <i 
equally important, DTMF paging and 
coded squelch. All in the smallest dual 


band made! Or oe e! 
Priced for the shrewd buyer, you’ve "3 o* g° YA BH S U 


got to hear it to believe it. Dual band a 
re-defined. Combinations like this can’t : Performance without compromise.“ 


*In-Band Dual Receive available only on FT-5100. 


© 1992 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700 
Specifications subject to change without notice. Specifications guaranteed only within amateur bands. Some accessories and/or options are standard in certain areas: Check with your local Yaesu dealer for specific details. 


| 144 MHz/450 MHz si 


83-watt output from MOS FET power module and supplied 
6-Volt battery (TH-22AT: approx. 3 watts, TH-42AT: approx. 
2.5 watts), dnd 5-watt output with optional PB-34! 
8 Compact design: 2-3/16 x 4-5/8 x1 in. 
© 8 Built-in DIME keypad with monitor 
| Built-in DISS page system Large 1-7/16" speaker 
| 4) EPROM channel memories (including 1 call channel) 
| & Multiple scan functions (VFO, call & memory) 
| “8 Carrier-operated & timé-operated scan stop: modes 
{ WTone alert with elapsed time indicator 
¥ Batfery-saver circuit and auto power-off function to extend 
battety life # Selectable squelch configuration 
8 RF output power control (Hi/Low/EL) 
| W Built-in TGS encoder, optional TSU-8 decoder (any tone can 
| be stored in any channel) 
|W User-friendly menu system to customize your operating 
preferences @ Easy to program and use 
& Modifiable for MARS und CAP. Specifications quaranteed for 
Amateur bands only. Permits required for MARS and CAP use. 
mB Wide range of accessories fo enhance operating convenience 
ie and enjoyment 


Modifiable for MARS/CAP use. 
Permits required. Specifications 
guaranteed for Amateur band only. 


93ARD-0829 


KENWOOD COMMUNICATIONS CORPORATION 


P.O. BOX 2745, 2201 East 


vood’s TH-22AT/42AT: The Compact Solution! 


and HTs 


Slim, compact, lightweight. These words describe the exterior of the 
new TH-22AT Series HTs. Rugged, innovative, sturdy. These words 
describe what is on the inside. Because along with the beauty, this new 
series of HT has all the things you want in a portable communications 
package. Like a streamlined, easy to program interface, one touch 
controls, and a simplified menu of functions that you can customize to suit 
your needs. Even a DIMF memory that stores five of your favorite 15 - 
digit telephone numbers for autopatch use. Wide band receive - 136 to 
173.99 MHz. A new innovative microprocessor and final amplifier circuit 
enables a full five watts, while conserving battery power. (The supplied 
battery provides 3 watts.) Easy mobile operation with optional PG-3H 
cable. 

As always, a full line of accessories is available to enhance your 
operating enjoyment! 

See your favorite Authorized Kenwood Amateur Radio Dealer for all 


KENWOOD 


the details! 


